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The  Preface  to  this  little  volume  may  be  \vritten  in  a  few  words.  It 
first  saw  the  light  in  the  spring  of  1840,  and  now,  in  the  autumn  of  1844, 
has  reached  its  Third  Edition.  In  this  short  period,  less  than  five  years, 
five  thousand  copies  have  been  distributed  among  the  Members  of  the 
Profession,  many  also  taking  their  place  in  the  libraries  of  Gentlemen, 
who,  although  not  of  the  Profession,  justly  consider  that  some  general 
knowledge  of  the  structure  of  the  body  is  an  essential  part  of  a  liberal 
education.  In  the  same  period,  a  second  edition  of  the  work  has  appeared 
in  America ;  and  a  translation,  from  the  pen  of  Dr.  Hollstein,  has  been 
completed  in  Berlin. 

Thus  the  volume  has  quickly  returned  for  review  to  the  hands  of  the 
Author ;  and  he  trusts  that  an  examination  of  the  second  and  present  edi- 
tions will  prove  that  he  has  not  neglected  this  advantage.  He  has  care- 
fully corrected  such  oversights  and  omissions  as  may  have  occurred  in 
the  completion  of  a  work  on  so  extensive  a  subject;  many  parts  which 
seemed  scantily  treated,  he  has  entirely  re- written;  and  he  has  endea- 
voured to  give  as  full  a  description  of  every  point  in  Anatomy,  whether 
important  or  trivial,  as  is  consistent  with  the  limits  and  objects  of  a  Prac- 
tical Manual. 

Two  features  in  the  Anatomist's  Vade  Mecum  appear  to  the  Author  to 
deserve  notice:  —  the  first  relates  to  the  labours  of  his  professional  bre- 
thren ;  the  second  to  the  illustrations  contained  in  the  work.  On  the  first 
of  these  heads  the  Author  begs  to  remark,  that  he  considers  it  a  duty,  as 
well  to  them  as  to  his  readers  and  himself,  to  quote  all  recent  observations 
and  discoveries  in  Anatomy  which  may  have  mterest,  and  to  give  as 
complete  an  abstract  of  such  discoveries  as  the  scheme  of  the  work  will 
permit  By  pursuing  this  plan,  the  Author  trusts  to  distinguish  his 
volume  as  the  Record  of  the  Profession  at  large,  and  not  as  the  text-book 
merely  of  a  particular  school.     And,  in  furtherance  of  his  object,  he  ha^ 
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to  request  a  continuance  of  those  communications  from  scientific  investi- 
gators, ^hich  have  hitherto  so  materially  aided  him. 

The  woodcut  illustrations  which  accompany  the  Anatomist's  Vade 
Mecum  have  been  increased  with  each  edition.  Several  of  the  new 
figures  are  illustrative  of  General  Anatomy,  and,  to  insure  their  absolute 
correctness,  have  been  drawn  from  the  microscope  by  the  Author  himself, 
with  the  aid  of  the  camera  lucida.  Figures  13,  14,  15,  showing  the 
changes  which  occur  during  the  development  of  bone;  figures  63-66,  the 
minute  anatomy  of  cartilage ;  and  figure  103,  the  structure  of  the  ultimate 
muscular  fibril,  are  examples  of  such  drawings.  The  structure  exhibiled 
in  the  latter  figure  formed  the  subject  of  a  paper  which  was  read  before 
the  Royal  Society  during  the  present  year. 

Upper  Charlotte  Street,  Fitzroy  Square, 
NoTember,  1844. 
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Ik  prepanng  the  "  Anatomist's  Vade  Mecum,"  for  the  fourth  time, 
for  the  Press,  the  Author  has  availed  himself  of  the  discoveries,  in  Ana« 
tomy,  which  have  been  made  public  since  the  appearance  of  the  preceding 
edition ;  and  he  takes  the  opportunity,  now  afforded  him,  of  acknowledg- 
ing his  obligation  to  the  several  investigators  whose  researches  he  has 
quoted.  To  one  gentleman,  namely,  to  Mr.  Paget  of  St.  Bartholomew's 
Hospital,  he  feels  particularly  indebted  for  the  assistance  which  he  has 
derived  from  the  excellent  "  Reports,  on  the  chief  results  obtained  by  the 
use  of  the  Microscope  in  the  study  of  Human  Anatomy  and  Physiology," 
published  in  the  British  and  Foreign  Medical  Review. 

In  the  present  edition  of  this  volume,  the  Wood-cut  Illustrations  have 
been  augmented  to  two  hundred ;  and  the  Author  begs  to  observe  that 
with  very  few  exceptions,  which  have  been  duly  acknowledged,  the  whole 
of  the  subjects  are  original ;  the  drawings  having  been  executed  by  Mr. 
Bagg  from  dissections  prepared  expressly  for  the  work,  or  from  drawings 
made  by  himself.  The  chief  of  the  illustrations  of  General  Anatomy  were 
drawn  from  the  microscope  with  the  camera  lucida,  in  order  to  ensure 
absolute  correctness. 

Upper  Charlotte  Street,  Fitzroy  Square, 
March  1,  1S47. 

(«) 


PREFACE 
TO  THE  FOURTH  AMERICVN  EDITION. 


The  Editor,  in  presenting  this  new  edition  of  Mr.  Wilson's  standin) 
work  on  Anatomy,  has  found  but  little  to  add,  the  author  having  so  com 
pletely  revised  and  brought  up  his  last  edition ;  while  he  has  incorporated 
in  the  text  many  of  the  Editor's  notes  to  former  editions. 

A  small  increase  in  the  size  of  the  page  has  enabled  the  Publishers  to 
take  in  the  additional  matter,  while  dimmishing  slightly  the  number  of 
pages. 

The  Editor  has  added  some  new  matter  and  a  large  number  of  new  cuts — 
among  others  an  important  iSeries  on  the  nerves — ^he  has  rewritten  his  in- 
troductoiy  chapter  on  Histology;  and  he  has  taken  every  care  to  ensure, 
throughout,  perfect  correctness  in  the  text.  He  thus  hopes  that  the  work 
will  continue  to  hold  the  high  character  which  its  merits  have  acquired  in 
this  country,  and  to  maintain  its  position  as  a  standard  Text  Book  for  the 
student,  which  it  has  assumed  in  so  many  of  our  Colleges. 

The  London  edition  is  still  known  by  the  Author's  original  title  of 
"Vade  Mecum;"  but  the  publishers  consider  themselves  sustained  in 
the  change  they  have  made,  by  the  fulness  and  completeness  of  the  work, 
which  amply  warrant  for  it  the  title  of  "A  System  of  Human  Anatomy." 

P.  B.  G. 

Philadelphia,  Joljr,  1848. 
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Anatomy  (derived  from  avanjmvfiv,  to  dissect)  is  the  science  which 
teaches  tlie  structure  and  relation  of  the  diiferent  parts  of  an  organized 
body.  Organized  bodies  are  divided  into  animal  and  vegetable  ;  hence 
we  have  animal  and  vegetable  anatomy,  the  latter  being  closely  allied  to 
botany. 

An  organized  body  consists  of  an  assemblage  of  parts  called  organSj 
which  have  a  mutual  relation  to,  and  dependence  upon  each  other ;  each 
doing  its  part  to  sustain  the  organism  which  they  compose.  The  descrip- 
tion  of  the  form,  colour  and  position  of  tliese  organs  is  the  province  of 
ipecial  anatomy;  whilst  their  relations  to  each  other,  and  the  knowledge 
of  the  number  and  arrangement  of  organs  in  particular  parts,  constitutes 
regional  or  topographical  anatomy,  whichj  when  tayght  with  reference  to 
surgical  operations,  is  usually  designated  by  the  title  of  surgical  anatomy. 
When  these  organs  are  carefully  examined,  they  are  found  to  consist  of  a 
amber  of  ditferent  structures  which  serve  to  build  up  and  constitute 
them.  These  are  called  tissues,  and  are  either  general^  existing  in  all  the 
rgans,  or  special  and  peculiar,  and  found  only  in  certain  of  them,  giving 
Ihem  their  appropriate  characters.  The  knowledge  of  tissues,  their  form, 
colours,  constituents,  origin  and  uses,  constitutes  histology;  which,  com- 
mencing with  Bichat  in  1790^  has  now  attained  such  an  extent  and  im- 
portance as  to  constitute  almost  a  new  science,  and  to  correct  and  bring 
nearer  to  perfection  the  hypotheses  of  its  sister  science,  phymrdogy. 

An  animal  body  or  organism  consists  of  solids^  which  differ  in  density 
and  hardness,  in  consequence  of  being  more  or  less  mingled  with  and  di* 
luted  by  ihjc  fluids  which  permeate  them, 

By  the  agency  of  chemistry  we  may  separate  both  solids  2Lud  fluids  into 
proximate  and  ultimate  elements,  and  hope  by  tliis  means  to  obtain  a 
more  intimate  acquaintance  with  their  structure  and  use ;  but  if  this  is 
done  with  the  masses  as  is  usual  in  chemical  analyses,  and  not  upon  the 
tissues  separated  from  each  other  by  the  aid  of  the  microscope,,  it  will 
confer  upon  us  about  as  much  real  and  useful  information,  as  the  analysis- 
which  a  scientific  but  witty  English  chemist  once  made  of  a  whole  mouse. 

The  principal  ultimate  elements  of  an  animal  body  obtained  by  the  pro- 
of chemical  analysis  are- — 


bulk 


Oxygen,  hydrogen,  carbon,  and  nitrogen,  which  form  almost  tl^e  whole 
Jk  of  the  fluids  and  soft  solids;  but  to  these  must  be  added  a  number 
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of  others,  which,  although  they  exist  in  smaUer  proportions,  still  form  im- 
portant constituents  of  peculiar  tissues.     Thus  we  find — 

Lime^  or  its  base,  ca/dwwt,  combined  with  the  carbonic  or  phosphoric 
acids,  in  tlie  bones  and  teeth- 

Magnesia y  in  the  sebaceous  matter  of  the  skin. 

Alumina^  m  tlie  enamel  of  the  teeth  ; 

And  irouy  in  the  black  pigment  in  various  parte. 

The  additional  elements  thus  brought  into  the  organism  may  be  enume- 
rated as  follows ; 

Metallic  bases  of  earths, — Calcium^  magjiesiumy  silidum,  aluminum. 
Melallic  bases  of  alkalies.- — Potassium^  sodium. 
Phosphorus^  sulphur ^  chlorim^  and  Jiuorine. 
Metals, — Iron,  manganese^  titanium^  arsenic ^  and  copper. 
Almost  all  of  these  elements  exist  compounded  in  either  the  binaiy  or 
ternary  form. 

The  binary  compounds  are — 

Water,  found  universally  consisting  of  HO. 
Carbonic  acid^  found  in  blood,  urine,  sweat. 

Carbonates  f  or  salts  of  carbonic  acid: — 

Carbonate  of  soduy  m  serum,  bile,  mucus,  sweat,  saliva,  tears,  carti* 
lage,  &c. 

Carbonate  of  ammonia^  in  the  amniotic  liquor,  probably  derived  from 
the  urine  of  tlie  fcEtus. 

Carbonate  of  lime,  in  cartilage,  bone,  and  the  teeth. 

Carbonate  qfmagnesiay  in  tlie  sebaceous  matter  of  the  skin* 

Salts  of  phosphoric  acid : — 

Pkospfmte  ofsoda^  in  serum,  saliva,  sweat,  hones,  muscles,  &€, 

Phosphate  if  limey  in  bones,  teeth,  cartilage,  and  the  sandy  concretions 
ot  the  pineal  gland. 

Phosphate  of  soda  and  ammonia,  in  urine  and  blood;  but  probably  only 
for  the  purpose  of  being  excreted  or  thrown  off  as  unfit  to  constitute  a 
part  of  an  animal  body. 

Phosphate  ofirouy  in  blood,  gastric  juice,  and  urine. 

Chlorine  and  its  compou?ids ; — 

Hydrochloric  add,  in  ^stric  juice,  and  in  the  fluid  of  the  caecum. 
Chloride  of  sodium^  m  blood,  brain,  muscle,  bone,  cartilage,  dentinei 
and  pigment 

Chloride  qfpotassiumy  in  blood,  gastric  juice,  milk,  saliva. 
Chlonde  ofammo7iium,  in  sweat,  gastric  juice* 
Chloride  ofcalciumy  in  gastric  juice. 

Sulphuric  add  and  its  compounds  :■ — 

Sulphate  ofpoiassa,  in  urine,  gastric  juice,  and  cartilage. 

Sulphate  ofsoday  in  sweat,  bile,  and  cartilage. 

Sulphate  of  limey  in  bile,  hair,  and  cuticle. 

Stdpho'Ci/amde  ofpotassa,  in  the  saliva. 

Fluoride  of  caldumy  in  the  enamel. 

SUica  nndo3cide  ofmanganesef  in  the  hair, 

Mumina^  in  the  enamel. 


HlSTOLOCiY, 


35 


Ojcid£  ofiron^  In  blood,  black  pigmenf,  lens,  and  hair. 

Oxide  of  titanium^  in  die  capsulie  renales. 

Jimmoma  and  cyamgm  only  exist  in  excreted  liquids,,  and  conse- 
quently do  not  appear  fit  to  form  any  part  of  an  organism,  one  consisting 
tif  Nfrand  the  other  of^CH;  their  elements  may  only  have  united 
for  the  purpose  of  finding  a  ready  exit  from  the  body  through  the  emunc^ 
tones. 

Chemistry  and  physiology  have  both  failed  to  detect  the  mode  in 
which  the  elements  of  an  animal  body  form  themselves  mto  the  ternary 
and  quaternar}'  compoundis  which  are  found  or  supposed  to  exist  in  them^ 
and  much  confusion  and  uncertainly  still  prevail  in  regard  to  their  compo- 
sition and  the  part  ihey  play  in  the  animal  organization*  Almost  all  of 
these  compounds  contain  nitrogen,  in  addition  to  the  carbon,  oxygen  and 
hydrogen  found  in  them  ;  and  some  of  them  are  exactly  alike  in  their  ele- 
mentary chemical  constitution,  although  dittering  in  a  remarkable  manner 
in  their  sensible  characteristics.  Those  ternary  Qr  quaternary  compounds 
which  contain  nitrogen  are  prone  to  rapid  puti'escence,  and  have  received 
the  generic  name  oi  nitragenized  st^stances, 

I.  NiTRocENiZED  SUBSTANCES.  —  Perhaps  the  best  mode  of  explain- 
ing these  compounds  is  to  admit  the  existence  of  protein,  which  is 
described  by  Alalder,  and  is  so  called  because,  itself  a  primary  sub- 
itance^  it  originates  so  many  dissimilar  substances.  It  consists  of  Cj^ 
Hj,  N5  Ojj,  By  imagining  it  to  unite  with  small  proportions  of  either 
sulphur  or  phosphorus,  or  both,  it  may  be  said  to  form  a  number  of  ni- 
trogenized  bodies.  When  in  the  moist  state,  protein  is  said  to  be  gelatin- 
ous, and  when  dried,  brittle^  and  of  a  brownish  colour.  It  is  inodorous 
and  tasteless,  insoluble  in  water^  alcohol,  or  etlier,  but  easily  dissolved  by 

all  the  acids  in  a  dilute  state. 

f 

The  substances  formed  by  it  are — 

1st*  Albumen  (Pri^ -f- PS.^).  This  substance  is  exceedingly  common 
in  the  animal  economy,  and  a  good  example  of  it  is  presented  in  the 
white  of  an  egg,  which  is  nearly  pure  albumen.  It  forms  an  admirable 
matrix  or  blastema  for  tlje  generation  of  cells,  and  the  consequent  forma- 
tion of  tissues.  When  dry,  albumen  is  solid,  brittle,  and  of  an  amber 
yellow  colour.  It  is  soluble  in  water^  coagulable  by  heat,  alcohol  and 
acids,  and  forms  insoluble  compounds  with  tannin,  sugar  of  lead,  and 
corrosive  sublimate. 

Very  nearly  resembling  albumen  in  many  of  its  properties  is — 

2d«  Fibrin (Prny-\-  PS).  This,  however,  possesses  the  power  of  coagu- 
lating, when  removed  from  the  body  of  a  living  animal,  in  from  three  to 
seven  minutes,  into  a  delicate  rete  or  net- work.  It  is  most  readily  ob- 
tained from  blood,  where  it  exists  in  solution,  by  whisking  it  with  a  bundle 
of  twigs,  which  hastens  its  coagulation,  and  causes  it  to  adhere  to  the 
twigs.  When  well  washed  with  running  water  it  presents  a  semi-solid 
condition,  a  dtill  yellowish  colour,  and  scarcely  an  appreciable  odour. 
Fibrin,  in  a  coagulated  state,  forms  almost  the  whole  bulk  of  the  muscles. 

3d.  Casnn  (Pr|p*fS).  This  substance  is  abundantly  found  in  milk, 
tod  constitutes,  when  dried,  cheese.  It  is  soluble  in  water,  and  coa^- 
lated  by  alcohol,  acids,  and  tlie  stomach  of  any  of  the  mammalia.     Be- 
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sules  forming  a  constituent  of  milk,  casein  is  found  in  blood,  saliva,  hie^ 
and  the  lens  of  tlie  eye. 

4th.  PepdtK  This  substance  was  discovered  by  Schwann,  and  analysed 
by  Vogei,  who  found  it  to  be  composed  of  C^a  Hj2  N^  O^, 


much 
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5th 
men. 

6th, 


It  IS  so 

between 


like  albumen  that  it  is  difficult  to  discover  a  distinction 
It  is  found  in  the  gastric  elands. 
Globulin  (Prj^+S)  exists  m  the  blood  corpuscles;  very  like  albii 

Spermatin  is  found  in  semen ;  probably  fibrin^  altered  and  filled 
witli  living  forms. 

7th.  Mucus  consists  of  globules  floating  in  a  clear  fluid,  the  constitution 
of  each  being  different. 

8tlL  Keratin  (Pr  S^).  The  product  of  the  analysis  of  hair,  cuticle,  &c, 

9th.  SaUvin.  Found  only  in  the  saliva. 

Besides  the  protein  compounds  thus  enumerated,  we  have  the  extractive 
matter,  obtained  by  either  water  or  alcohol  from  muscular  flesh. 

The  watery  extract  is  called  osnmzmm^  is  highly  volatile,  gives  the 
taste  and  odour  to  soups  and  roast  meatSj  and  is  no  doubt  a  product  of 
iJie  treatment  of  the  meatj  or  a  new  combination  of  the  animal  elements 
^currtng  during  the  effort  to  procure  it. 

Gelatine  is  another  substance  obtained  from  portions  of  the  animal 
body,  and  differs  according  to  the  tissue  which  furnishes  it.  Thus  ten- 
dons, ligaments  and  bone  furnish  colla^  or  glue,  which  consists  of  Cgj 
H^^  Na  Oao ;  whilst  the  cartilages  and  the  cornea  furnish  chandriny  the 
composition  of  which  is  Njj  Hjg  N^  O^^, 

Hematin  is  found  in  C^  H^  N3  Og  united  with  a  little  iron,  which  is 
not  essential  to  its  composition  or  existence* 

A  number  of  principles  have  been  described  as  existing  in  the  hepatic 
secretion  or  bile,  but  much  research  is  yet  necessary  to  clear  up  the  con- 
fusion which  exist  in  writings  with  regard  to  them.  They  may  be  enu- 
merated : — BiUnj/ellinic  acid^  chollnic  acidt  laurinj  di/sli/sin^  cAo/ppyrr/«7i, 
btliphmny  hiliverdinj  biHfuhnnj  choksterin^  oleate^  Tnajigarakj  and  steamU 
of  soda^  chloride  of  sodium^  sulphate^  pho^phak^  and  lactate  of  soda^  and 
pftomhate  of  lime. 

Urea  and  uric  acid,  found  in  the  urine,  should  not  be  considered  as 
constituent  parts  of  an  animal,  but  as  elements  combined  in  a  particular 
way  for  the  purpose  of  being  excreted. 

II.  The  NON-NiTROGENizED  COMPOUNDS,  found  in  the  bodies  or  secretions 
of  animals,  are  not  numerous.     When  milk  is  dried,  two-hftlis  of  its  solid 
contents  consist  of  a  peculiar  sugar,  called  saccharum  lactis^  and  composed 
of  C5  H^  0^  H-HO.     It  cry^stallizes  in  four-sided  prisms,  and  has  a  sp.  gr 
of  1.543. 

It  also  contains  an  acid  called  lactic  (C^  Hj  O5),  common  in  all  the 
fluids  and  secretions  of  the  body,  and  united  in  them  with  either  potash 
soda,  ammonia,  lime,  or  magnesia. 

Fid  consists  of  cells  held  together  by  areolar  tissue  and  ves^ls,  and  is 
found  by  the  chemists  to  contain  glycerin^  stearic  addj  margaric  acidj  and 
elfiic  acid^  all  of  which  are  destitute  of  nitrogen. 

The  solidity  of  the  fat  of  an  animal  depends  ypon  tlie  proportion  of  the 
above  ingredients ;  tJius,  when  stearic  add  preponderates,  the  tat  is  solid, 
and  when  tlak^  fluid. 
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OF    THE    TISSUES. 

The  solids  of  an  animal  body  have  been  divided  into  tissuesy  any  one 
of  which  presents  the  same  characteristics,  no  matter  in  what  portion  of 
the  body  it  is  found.  The  tissues  may  be  fiirther  divided  into  dmph  and 
compound  tissues  ;  meaning  by  compound  those  which  consist  of  t%vo  or 
more  simple  or  elementary  tissues  mixed  together  in  a  definite  and  regular 
manner.  As  an  instance  of  this  we  may  mention  fibro-cartilage,  which 
consists  of  a  net-work  of  white  fibrous  tissue,  having  its  meshes  or  inter- 
slices  filled  up  by  a  cartilaginous  deposit. 

The  simplest  form  of  animal  organism  is  Tig,  l .• 

the  nucleated  corpuscle  or  cell,  which  is  a 
little  vesicle  or  bag,  containing  a  fluid  in  its 
early  stage,  and  a  granuJar  body  called  a 
nucleus,  attached  to  some  portion  of  the  cell 
wall.  This  nucleus  occasionally  presents 
one  or  two  distinct  corpuscks  in  its  sub- 
stance, which  when  found  are  called  nucle- 
oli, and  which  possibly  are  the  germs  of  new 
cells. 

Every  portion  of  the  animal  organism  is 
formed  by  these  cells,  and  as  the  body  is  undergoing  constant  repro- 
duction  and  decay,  they  are  found  in  various  stages  of  development 
at  any  time  in  the  life  of  an  anin^. 


DIVISION    OF    THE    TISSUES. 


The  animal  organism  may  be  divided  into  simpky  or  non-metamor- 
phosed forms,  and  compound^  or  metamorphosed  forms  of  animal  matter- 
They  are  presented  in  the  following  tabular  form  : 


1.  Simple  Forms: — 
L  Nucleated  cellsj 

2*  Corpuscles, 


1.  Formative  J  producing  solids  (durable), 

2.  Secreting^  producing  fluids  (^t^aTie^cen/). 
1.  Of  the  blood, 

'  2.  Of  tlie  lymph, 
'  3.  Of  tlie  chyle. 


'2.  Compound  Forms: — 

Tissues  produced  by  the  metamorphosis  of  cells. 
into  simple  and  compound  tissues. 

&mple  Ihmes: 

'  1.  Simple  raembranej 


They  are  divided 


1.  Epithelial  tissue, 
presenting  several  ^ 
varieties. 


2.  Pigmentary  membranCj 

3.  Tesse!at<fd  epithelium, 

4.  Cylindroid  epithehum, 

5.  Ciliiited  epithelium, 
[  6.  Aggregated  epithelium. 

2,  \\*hite  fibrous  tissue  {inelaHtic}* 
^  3    Yellow  fibrous  tissue  {elastic). 


*  A  group  of  vegetable  c^ils. 

4 


].  Nuoleiu.    S.  Nucleoli  in  nucta 
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4.  Cartilaginous  tissue. 

5.  Osseous  tissue, 

6.  Petrous  tissue. 

Compmind  Ihsues: 

t    niT        ^      £L\.         *•  ^  !•  Striped  muscular  fibre, 

1.  Muscular  6brous  tissue,  j  ^   jj^^i^^^  ^^^cular  fibre. 

2.  Nerve-fibrous  tissue. 
Binary  Tissues,  fonned  of  two  simple  tissues: 

1.  Areolar  tissue^  constituted  by  the  vrhite  and  yellow  fibroos 
tissues  intermixed. 

2.  Fibro-cartilage,  constituted  by  cartilage  and  white  fibrous 
tissue  intermixed. 

A  certain  difference  exists  between  the  simple  corpuscles  and  nucleated 
cells.  The  corpuscles  of  the  blood,  for  instance  (in  die  Tnammaih),  are 
destitute  of  a  nucleus,  and  are  persistent ;  whereas  a  nucleated  cell  is 
always  in  a  state  of  progression^  either  producing  a  fluid  or  undergoing  a 
transformation. 

The  1st  viuiety  of  epithelium  is  found  where  there  is  a  necessity  for 
transparency,  as  in  the  capsule  of  the  lens  and  the  posterior  layer  of  the 
cornea.  The  membrane  in  this  case  may  be  produced  by  the  develop- 
ment of  a  very  large  cell  and  the  collapse  of  its  walls,  so  as  tp  cover  the 
whole  area,  thus  constituting  a  duplicate  lamina* 

The  2d  variety  is  formed  of  hexagonal  plates,  adhering  to  each  other 
and  containing  a  form  of  carbon ;  it  is  found  in  the  eye,  in  the  lung,  and 
mixed  with  the  cuticle  and  hair  of  the  negro. 

The  3d  variety  constitutes  the  free  suriace  of  many  membranes,  as  the 
skin,  the  mucous  and  serous ;  it  may  be  found  in  a  single  lamina,  forming 
a  pavement  of  nucleated  cells,  flattened  and  adhering  by  their  edges  ;  or  it 
may  form  superimposed  lamince,  Uie  exterior  of  which  is  constantly  peeling 
ofl*,  and  tlie  interior  as  constantly  reproducing  new  cells  to  keep  up  the 
covering.  This  is  the  case  in  tlie  cuticle,  and  in  the  mucous  membranes 
of  the  mouth,  oesophagus,  rectum,  &c. 

The  4th  variety  exists  in  mucous  membranes,  and  consists  of  conoidal 
'nucleated  cells,  very  firmly  paved  together. 

The  5tli  variety  differs  only  from  the  last  in  having  the  base  furnished 
with  vibralile  ciliae,  which  diffuse  the  secretion,  moistening  the  surface  by 
Ineir  constant  motion.  This  kind  of  epithelium  occurs  in  mucous  and 
stTnus  membranes,  where  the  surfaces  cannot  come  togetlier  and  rub 
against  each  other,  as  in  the  ventricles  of  die  brain,  the  trachea,  &c. 

Nails,  hairs,  and  homy  excrescences,  are  manifestly  modifications  of 
epithelium,  and  are  hence  included  in  the  enumeration  as  constituting  the 
sixth  variety  of  Uiat  tissue. 

The  Wink  Jihrous  (issue  exists  in  ligaments  and  tendons,  and  consti- 
tales  the  principal  part  of  the  derm  or  culis  vera.  It  is  inelastic  and  in* 
extensible. 

The  Yellow  fibrous  tisme  is  found  in  the  Hgmnenta  Jlava  of  the  spine, 
m  the  middle  coat  of  the  arterial  system,  and  in  the  skin,  mixed  with  the 
white  fibrous  element. 

The  Cartilaginous  tissue  constitutes  the  cartilage  of  the  ribs,  and  the 
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articular  coverings  for  the  ends  of  the  bones.     It  is  also  found  existing 

transitorily  in  the  process  of  osteo-genesis. 

l*he  Osseous  tissue  constitutes  the  skeleton,  and,  with  some  modification, 
be  ivory  of  the  teeth  or  dentine. 

The  Petrous  tissue  presents  the  extreme  of  departure  from  the  animal 
organization,  consisting  almost  entirely  of  crystals,  which  are  chiefly  com- 
posed of  phosphate  of  Time.  It  is  found  in  the  enamel  of  the  teeth  j  in  the 
otoc&nites^  and  in  the  concretions  of  the  pineal  gland. 

The  Muscular  fibrous  tissue  constitutes  the  apparatus  of  motion,  and  is 
divided  into  two  distinct  varieties, — stripedy  or  the  muscular  fibre  of  ani- 
mal life  ;  and  U7istriped^  or  the  muscular  fibre  of  organic  life  : — the  former 
acting  in  obedience  to  the  will,  and  tlie  latter  being  wholly  independent 
of  it. 

The  J^erve  fibre  is  the  conducting  portion  of  the  nen^ous  system,  and  is 
like  the  muscular  compound,  being  formed  of  two  distinct  substances,  the 
one  containing  and  the  other  contained. 

The  Binary  tissues  are  merely  the  intermixture  or  co-existence  of  two 
clementar)'^  tissues,  the  proportions  of  which  var}'  according  to  the  exigen- 
cies of  the  part  of  the  body  in  which  they  are  found. 

The  grey  or  vesicular  nervous  matter  consists  of  secreting  cells,  which 
disappear  and  are  reproduced. 

Adipose  tissue  consists  also  of  secreting  cells,  which  retain  their  con- 
Bnts  under  certain  circumstances  for  a  great  length  of  time,  whde  under 
others  they  rapidly  disappear. 

The  vascular,  mucous,  and  serous  tissues  of  older  writers,  consist  of 
aggregations  of  areolar,  muscular,  and  epithelial  tissues,  variously  modified. 


PHOPERTIES    OF    THE    TISSUES. 

The  Chebocal  Peopertibs  have  been  given  in  the  early  portion  of 
thb  chapter. 

PHYSICAL    PROPERTIES    OF    THE    TISSUES. 

The  tissues,  like  other  forms  of  matter,  possess  certain  physical  proper- 
fies,  such  as  colour,  consistency,  and  density,  which  it  is  necessary  to 
describe  under  their  respective  heads.  One  property,  however,  is  enjoyed 
by  every  tissue,  and  this  seems  to  play  a  most  important  part  in  the  main- 
tenance of  the  functions  of  life.  I  allude  to  the  transudation  of  the  solids 
by  the  fluids,  which  is  known  by  the  title  of  endo^mosis  and  exosmosis^ 
names  by  which  the  process  was  designated  by  Dutrochet,  its  discoverer. 
All  the  tissues  contain  a  certain  quantity  of  water,  and  in  some  cases  this 
amounts  to  four-hfths  of  their  weight,  as  may  be  proved  by  drying  them ; 
and  this  water  is  essential,  not  only  to  their  vitality,  but  conifers  npon  them 
their  organic  properties — pliability  and  elasticity.  As  the  tissues  imbibe 
water  in  certain  quantity,  it  becomes  a  subject  of  study  to  discover  the 
manner  by  which  the  quantity  may  be  increased.  It  is  well  understood 
how  pressure  from  without  would  produce  this  effect,  but  even  this  would 
be  aided  by  the  natural  tendency  to  imbibe  and  retain  an  additional  quan- 
tity of  w^ater  under  favourable  circumstances,  which  is  strongly  exhibited 
by  the  softer  tissues.  Such  a  tissue  saturated  \^ith  water  placed  in  contact 
with  another  tissue  or  a  fluid  having  a  higher  affinity  for  water  than  it  has, 
will  part  with  its  superabundance,  and  if  not  supplied  from  behind  will 
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even  part  with  a  portion  of  that  which  is  essential  to  its  normal  condition 
If,  however,  it  is  supplied  from  the  other  side,  it  will  continue  to  supply 
the  imbibing  fluid  and  receive  more  from  behind.  Thus  a  current  will  be 
established  I'roni  tlie  water  on  one  side  of  tiie  tissue  to  the  fluid  having  a 
high  affinity  for  it  on  the  other;  but  this  is  not  all :  for  tlie  fluid  alltjded 
to,  not  content  with  absorbing  all  the  water  which  the  animal  tissue  sup- 
plies it  with,  in  its  turn  transudes  the  tissue  to  get  at  and  mix  widi  tlie 
water  on  the  other  side,  and  thus  a  counter-current  is  set  up  in  an  oppo- 
site direction,  which  is  slowerj  however,  than  the  former  one.  These  are 
the  currents  which  are  termed  endosmotic  and  exosmotic,  and  which  con- 
tinue until  the  difference  between  the  two  liquids  ceases,  and  they  are 
equally  saturated  by  each  odier. 

VITAL     PROPERTIES, 

The  most  prominent  vital  propert)^  possessed  by  the  tissues  is  the  power 
of  assimilation,  or  of  appropriating  to  themselves  such  of  the  organizable 
substances  presented  to  them  as  may  suit  their  purposes.  This  power  is 
supposed  to  be  partly  due  to  chemical  aflinity,  and  partly  to  mtai  affinity. 
It  is  most  probable,  however,  that  future  researches  will  prove  that  the 
power  of  assimilating  is  subject  to  the  ordinary  chemical  laws*  but  under 
modifying  circumstances,  which  can  only  exist  in  a  living  body  or  tissue. 

To  ibis  may  be  added  the  power  of  reproducing,  in  its  appropriate 
place,  a  new  portion  of  a  tissue,  when  injured  or  destroyed. 

Another  property  which  is  essentially  vital  is  contractility — a  phenome- 
non which  is  made  manifest  by  the  visible  shrinking  or  contraction  of  a 
living  tissue  when  irritated,  either  by  mechanical  or  chemical  stimuli. 
The  imiscular  tissue  exhibits  this  property  in  the  highest  degree.  This 
contractility  must  be  distinguished  from  the  permanent  contraction  or 
crispation  which  a  part  sufl'ers  when  exposed  to  a  high  temperature. 

A  third  vital  property  is  sensibility,  which,  however,  requires  that  the 
tissues  shall  be  united  so  as  to  form  a  continuous  line  from  the  part  mani- 
festing it  to  the  brain.  This  property  is  enjoyed  m  verj^  different  degrees 
by  the  different  tissues,  and  constitutes  an  important  distinction  between 
tliem,  depending  upon  the  presence  and  number  of  nerve-fibres  mixed 
with  the  tissue. 


DETBLOPMENT    OF    TBE    TISSUES. 

The  tissues,  however  diversified  in  form,  are  al!  developed  in  the  fol* 
lowing  manner : 

A  nucleated  cell  attracts  from  the  blastema  in  which  it  is  formed,  or 
from  the  capillary  vessels  contiguous  to  it,  certain  elements  which  combine 
in  its  mterior,  and  eitlier  form  a  portion  of  tlie  animal  body, — ^in  which 
case  the  remains  of  the  cell,  and  particularly  its  nucleus,  continue  to  exist 
in  the  part,  and  can  be  made  evident  by  chemical  agents  under  the 
microscope, — or  they  become  filled  with  a  fluid,  and  bursting  when  ripe, 
and  mixing  and  flowing  along  with  their  former  contents,  are  discharged 
into  a  tube  or  duel,  and  constitute  a  secretion  or  a  secreted  fluid.  The  only 
difference  between  these  two  kinds  of  cell,  which  we  designate  by  the  terms 
formative  and  secreting^  is  that  the  former  secrete  a  solid  or  semi*solid, 
which  remains  in  the  body  with  the  debris  of  the  cell  for  an  appreciable 
period  of  time,  whilst  die  latter  secrete  a  fluid  which  escapes  from  tlie 
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body  with  the  remains  of  the  cell  which  gave  it  birth.  Each  of  these 
little  bodies  may  be  compared  to  a  laboratory,  which  receives  from  tlie 
surrounding  raatter  the  elements  which  it  requires,  and  combines  djeai  so 
as  to  produce  a  desired  result. 

The  various  modifications  and  aggregations  of  these  cells  constitute  tliC 
varied  forms  of  animal  and  vegetable  tissues. 


DEVELOPMENT    OF    CELLS* 

A  cell  originates  in  a  mass  of  soft  or  liquid  matter,  which  is  organiztible 
or  capable  of  being  organized.  In  other  words,  a  liquid  formed  of  a  com- 
bination of  elements  fitted  to  produce  an  organized  structure.  This  sub- 
stance is  called  *-^  blastema/^  As  an  example,  we  may  take  tlie  liquor 
sanguinis  or  the  blood,  excluding  its  globules,  which  in  a  fully  formed 
animal  is  a  universally  diffused  bhstenm. 

A  minute  point  (see  Fig.  2)  arises  in  this  blastema,  which  increases  in 

size ;    a    transparent    wall    is    seen    to 

^^^'    '  spring  up  like  a  watch-glass  from   one 

side  of  the    granule,   which   swells   up 

more  and  more  until  the  granule  is  seen 

to  exist  in,  and  adhere  to  the  side  of  the 

cell  %va]h     When  thus  formed,  we  have 

'Ae  cell  wall  with  its  fluid  contents,  and   the  granule  or  nucleus,  which 

may  by  this  time  have  developed  several  new  granules  or  nucleoli  in  its 

interior. 


• «  0  0 


MULTIPLICATION    OF    CELLS, 

Cells  are  multiplied  in  several  modes : 

Ifit*  By  repetition,  i.  e.,  of  the  development  from  a  hlasiemay  as  ex- 
plained. 

2d.  By  the  development  of  new  nuclei  and  cells  within  the  parent  cell* 
wall  (see  fig.  3). 


Tig.  3.t 


Fig.  4.* 


3d,  By  the  development  of  new  cells  from  the  parietes  of  pre-existing 
ones.     This  is  shown  in  fig,  4. 


TRANSFOEMATION    OF    CELLS. 

1st.  Cells  may  lose  their  fluid  contents,  and  their  walls  collapsing  until 
they  come  in  contact  and  adhere,  they  form  simple,  membraiious,  and 
transparent  discs. 

*  Development  ofoen  firom  blafltemn.     On  tb6  lefl  is  seen  tho  oorpuaale  which  b» 
eomes  the  nucleus;  on  the  right  the  complete  nucleated  celK 
f  PeT<*li'»pmeDt  of  new  cells  within  the  parent  cell, 
I  iVvelopmeiil  rf  new  cells  ftom  the  outer  wall  of  pre-exiBtliig  edit. 
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2d.  Cells  may  elongate  so  as  to  form  tubes  or  solid  rods ;  in  the  former 
case  they  adhere  by  their  ends  to  neiglibouriQg  celk,  and  their  cavities 
mutyally  open  into  each  other,  thus  forming  a  vessel :  in  the  Ititter  tlie 

fluid  content  is  lost,  and  a  rod  or 
^**'  ^  *  fibre  is  the  result.     Curious  Jbrms 

are  produced  by  a  modification  of 
the  same  law,  as  exemplified  in 
fig.  5. 

3d.   Solid   deposits  may  ocqjur 

within  the  cell  wall,  obliterating  its 

cavity, 

4Ui.  The  same  thing  may  occu, 

y^         J  in  the  blastema,  exterior  to  the  cell 

walls,  and  thus  a  solid  %vill  resull. 
Examples  of  tlie  third  and  fourth 
kind  occur  in  the  formation  of  cartilage,  as  is  illustrated  in  the  accompa- 
nying cuts. 


Fig.  64 


Fig.  7,t 


Fig.  fi.f 


Fig.  9.t 


%%«f 


Fig.  10.^ 


5th.  A  curious  modification  of  development 
occurs  in  the  feathers  of  birds,  where  a  nucleated 
cell  elongates  and  becomes  filled  with  fibres ;  the 

I  cell  wall  is  robbed  off  by  attrition,  and  tlie  fibres 
are  thus  uncovered  ancf  exposed.  See  fig.  10, 
a,  ft,  c. 

fc  Finally,  it  is  believed  by  some  that  the  blastema 
may  form  a  simple  membrane  or  fibre  widiout  the 
intervention  of  a  cell,  although  this  is  by  no  meana 
proved. 


•  Curious  fornii  of  cell  imnsformatitm  usmtll^  found  in  abnormal  depoaiu. 

f  Bevelopment  of  cartilage** 

%  Deposit  m  layers  of  lignin  in  the  interior  of  vegetable  celit. 

%  Mode  of  formauoii  of  the  feathers  of  a  bird  in  ihe  interior  of  a  niM2le«ted  ceJL 
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The  bones  are  the  organs  of  support  to  the  animal  frame ;  tluy  ^vq 
inxmess  and  strengtli  to  the  entire  fabric,  alTbrd  points  of  connection  to 
ihe  numerous  muscles,  and  bestow  individual  character  upon  the  body, 
Itf  the  hmbs  they  are  hollow  cylinders,  admirably  calculated  by  their  con- 
formation and  structure  to  resist  violence  and  support  weight.  In  the 
trank  and  head,  they  are  flattened  and  arched,  to  protect  cavities  and 
provide  an  extensive  surface  for  attachment.  In  some  situations  they 
present  projections  of  variable  length,  wiiich  sen'e  as  levers  ;  and  in  others 
are  grooved  into  smooth  surfaces,  which  act  as  pulleys  for  the  passage  of 
tendons.  Moreover,  besides  supplying  strength  and  solidity,  they  are 
equally  adapted,  by  their  numerous  divisions  and  mutual  apposition,  to 
fulfil  every  movement  which  may  tend  to  the  preservation  of  the  creature, 
or  be  conducive  to  his  welikre. 

Accordinfij  to  the  latest  analysis  by  Berzelius,  bone  is  composed  of  about 
one-third  of  animal  substance,  which  is  almost  completely  reducible  to 
gelatine  by  boiling,  and  of  two-thirds  of  earthy  and  alka^liue  salts.  The 
special  constituents  of  bone  are  present  in  the  Ibllowing  proportions  :— 

Cartilage 32*17  parts. 

Blood-vessels 1*13 

Phosphate  of  lime.     •     •     • 51 '04 

Carbonate  of  lime •     .     •     •     11 '30 

Fluate  of  lime 2-00 

Phosphate  of  magnesia 1-16 

Soda,  chloride  of  sodium 1-20 


10000 

Bones  are  divisible  into  diree  classes : — Long^Jtatj  and  irregular. 
The  Long  bones  are  found  principally  in  the  limbs,  and  consist  of  a 
shail  and  two  extremities.  The  shaft  is  cylindrical  or  prismoid  in  form, 
dense  and  hard  in  texture,  and  hollowed  in  the  interior  into  a  medullary 
canal.  The  extremities  are  broad  and  expanded,  to  articulate  widi  ad- 
joining  bones  ;  and  cellular  or  cancellous  in  internal  structure.  Upon  the 
exterior  of  the  bone  are  processes  and  rougli  surfaces  for  the  attachment 
of  muscdes,  and  foramina  for  the  tranKmission  of  vessels  and  nerves.  The 
character  of  long  bones  is,  tJierefore,  their  general  type  of  structure  and 
their  divisibiUty  into  a  central  portion  and  extremities,  and  not  so  much 
their  length ;  for  there  are  some  long  bones,  as  the  second  phalanges  of 
the  toes,  which  are  less  than  a  quarter  of  an  inch  in  length,  and  almost 
equal,  and  in  some  instances  exceed,  in  breadtli  their  longitudinal  axis* 
The  long  bones  are,  tlie  clavicle,  humerus,  radius  and  ulna,  femur,  tibia 
and  fibufa,  metacarpal  bones,  metatarsal,  phalanges,  and  ribs. 

Flnt  bones  are  composed  of  two  layers  of  dense  bone  with  an  interrae* 
diate  cellular  structure,  and  are  divisible  into  surftices,  borders,  angles,  and 
processes.  They  are  adapted  to  inclose  ca\ities ;  have  processes  upon 
tbeir  surface  for  tne  attachment  of  muscles ;  and  are  perforated  by  foramina, 
for  the  passage  of  nutrient  vessels  to  their  cells,  and  for  tte  transmission 
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of  vessels  and  nerves.  They  articulate  with  lone  bones  by  means  of  snaooth 
surfaces  plated  with  cartilage,  and  with  each  omer  either  by  fibrous  tissue, 
as  at  the  symphysis  pubis  ;  or  by  suture,  as  in  the  bones  of  the  skull.  The 
two  condensed  layers  of  the  bones  of  the  skull  are  named  tables  ;  and  the 
intermediate  cellular  structure,  diploe.  The  flat  bones  are  the  occipital, 
parietal,  frontal,  nasal,  lachr}'mal^  vomer,  sternum,  scapulse,  and  ossa 
mnominata. 

The  Irregular  bones  include  all  that  remain  after  the  long  and  the  flat 
bones  have  been  selected.  They  are  essentially  irregular  in  dieir  form,  in 
some  parts  flat,  in  others  short  and  thick.  In  preceding  editions  of  this 
work  the  short  and  thick  bones  were  made  a  separate  class,  under  Uie 
name  of  short  boties.  This  subdivision  has  been  found  to  be  disadvan- 
tageous, besides  being  arbitrary,  and  is,  therefore,  now  omitted.  Irregular 
bones  are  constructed  on  the  same  general  principles  with  other  bones ; 
tliey  have  an  exterior  dense,  and  an  interior  more  or  less  cellular.  The 
bones  of  this  cla.ss  are,  die  tem])oral,  sphenoid,  eOimoid,  superior  maxil- 
lary, inferior  maxillary,  palate,  inferior  turbinated,  hyoid,  vertebrse,  sacrum, 
coccyx,  carpal  and  tarsal  bones,  and  sesamoid  bones,  including  the  patellae. 

Structure  of  Bofie.-^Bone  is  a  dense,  compact,  and  homogeneous  sub- 
Stance  (basis  substance)  Elled  widi  minute  cells  (corpuscles  of  Purkinje), 
which  are  scattered  nuraeroudy  through  its  structure.  The  basis  substance 
of  bone  issubfibrous  and  obscurely  lamellated,  tlie  lamellae  being  concentric 
in  long  and  parallel  in  flat  bones;  it  is  traversed  in  all  directions,  but  es- 
pecially in  the  longitudinal  axis,  by  branching  and  inosculating  canals 
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(Haversian  canals),  which  give 
passage  to  vessels  and  nerves, 
and  in  certain  situations  the  la- 
mellae separate  from  each  other, 
and  leave  between  them  areolar 
spaces  (cancelli)  of  various  mag- 
nitude. The  bmellie  have  an 
average  diameter  of  ^jf^n  of  an 
inch,  and,  besides  constitudng  die 
general  structure  of  the  basis  sub- 
stance, are  collected  concentrically 
around  the  Haversian  canals,  and 
form  boundaries  to  those  Ctuials  of 
about  2  J  ^  of  an  inch  m  thickness. 
The  number  of  lamellae  surround- 
ing each  Haversian  canal  is  com- 
monly ten  or  fifteen,  and  the  di- 
ameters of  the  canals  have  a  me- 
diu  1*  average  of  gJu  of  an  inch.  Tlie  cancelli  of  bone,  like  its  compact 
subaci.3ce,  have  walls  which  are  composed  of  lamella: ;  and,  such  is  the 

*  M'nuto  structure  of  boni»T  dmwn  with  the  mbnMOope  from  nature,  by  Bugg,  Mag- 
nified 300  diflmetef&.  1.  One  of  the  Httversian  eanaU  surmundod  by  its  coneenlric 
lamellfD.  The  corpuscles  are  neen  between  the  lameltee;  but  the  cnlcigeroua  rubuU  are 
oiniited.  2.  An  Haversian  canal  with  its  concentfio  lamellop*  Porkinjean  rorpiisolef, 
and  luhiili.  3.  The  area  of  one  of  the  canals.  4,  4.  Direction  of  the  lamellie  of  the 
grea!  medullary  eanah  Between  ihe  Innaellm  at  the  upper  part  of  the  fi^iiire^  seveml 
yery  long  corpuscles  with  their  lobuti  are  seen.  In  tlie  lowt;r  pnrt  of  the  figure,  the  ont- 
lines  of  three  other  canals  are  given^  in  order  lo  ihow  their  ibrm  and  mode  of  ftrrang^^ 
naeni  in  the  eoliie  I'ono, 
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kunilarity  in  structure  of  the  parts  of  a  bone,  that  the  entire  bone  may  be 
t!ompared  to  an  Haversian  canal  of  which  the  medullary  cavity  is  tlie  mag- 
Dified  channel ;  and  the  Haversian  canals  may  be  likened  to  elongated  and 
mm  tiled  cancelli.  The  Haversian  canals  are  smallest  near  the  surface 
of  a  bone,  and  largest  near  its  centre,  where  they  gradually  merge  into 
cancelli;  by  the  frequent  communications  of  their  branches  they  form  a 
coarse  network  in  the  basis  substance. 

Fig.  la  • 


The  cells  of  bone,  or  coi^>uscles  of  Purkinje,  are  thickly  disseminateil  ^ 
llin:»ugh  the  basis  substance ;  they  are  irremilar  in  size  ajid  forra^  give 
off  ntimerous  minute  branching  tubuli,  which  radiate  from  all  parts  of 
their  circumference,  and  in  the  dried  state  of  the  bone  contam  merely 
the  remains  of  membranous  cells  and  some  calcareous  salts,  f  In  the 
living  bone,  the  cells  and  their  tubuli  are  probably  fdled  with  a  nutritive 
fluid  holding  calcareous  sahs  in  solution.  The  form  of  the  cells  is  oval 
or  round,  and  more  or  less  flattened,  their  long  diameter  corresponds 
with  the  long  axis  of  the  bone,  and  their  tubuli  cross  tlie  direction  of  the 
lamelbe,  ana  constitute  a  very  delicate  network  in  the  basis  substance, 
by  communicating  with  each  otlier,  and  with  the  tubuli  of  neighbouring 
cells.  ITie  tubttli  of  the  cells  nearest  tlie  Haversian  canals  terminate 
upon  the  internal  surface  of  those  cavities*  The  size  of  the  cells  variei* 
in  extreme  measurement  from  ^^^u  to  gig  of  an  inch  in  their  long  diame- 
ter, an  ordinary  average  being  yjj'jjfj ;  tlie  breadth  of  the  oval  cells  is 
ibout  one-half  or  one-third  their  length,  and  their  thickness  one*half 
ihcir  breadth.  They  are  situated  between  tlie  lamelke,  to  which  circum- 
stance they  owe  dieir  compressed  form. 

•  The  nljove  cut,  whicli  I  hmve  introduced  (o  supply  the  manifost  deficiency  of  Mr. 
Wiltoti's  r«?pre»cntiilion,  h  from  a  neciion  of  a  linnmn  femtir,  nbonl  it*  tniddte,  and  ex- 
bibiu  the  erratic  course  of  Uie  Haversian  canals,  and  tbeif  relations  to  each  oiher^  niid 
ftt  llift  HLtno  time  tUc  frrriernl  laminated  condjiion  nf  a  long  bone.  This  lammated  con- 
Ution  b  wetl  shown  hy  polorized  Hghtj  which  cnuies  the  corpuscles  to  disappear,  and 
Ibe  leiTjitif*  to  come  out  Ijoldly. — G. 

I  MQlierr  and  Henle  ronc^ived  that  the  br>ne  celli  and  ttibuli  were  the  principal  ten* 
of  the  rmlcitreous  mutter.     IJence  they  have  been  named  cakigtrout  cells  and  tubuli. 
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In  the  fresh  state,  bones  are  invested  by  a  dense  fibrous  membrane, 
the  penostmm^  which  covers  every  part  of  iheir  surface,  with  tlie  excep* 
tion  of  the  articular  extremities,  the  latter  toeing  coated  by  a  thin  layer 
of  cartilage.  The  periosteum  of  the  bones  of  the  skul!  is  termed  peri- 
cranium ;  and  the  analogous  membrane  of  external  cartilages,  perichon'- 
drium.  Lining  the  interior  of  the  medullar)'  canal  of  long  bones,  the 
Haversian  canals,  the  cells  of  the  cancelli,  and  the  cells  of  short,  flat, 
and  irregular  bones,  is  the  meduilary  niembrane,  which  acts  as  an  inleriial 
periosteum.  It  is  through  the  medium  of  the  vessels  nimifying  in  these 
membranes  that  the  changes  required  by  nutrition  occur  in  bones,  and 
the  secretion  of  medulla  into  their  interior  is  effected.  The  meduHarj' 
canal,  Haversian  canals,  and  cells  of  long  bones,  and  the  cells  of  other 
bones,  are  fdled  wnth  a  yellowish  oily  substance,  the  medulla^  which  is 
contained  in  a  loose  areolar  tissue  formed  by  die  medullary  membrane. 

Development  of  Bone.— To  explain  the  development  of  bone  it  is  ne- 
cessary to  inform  the  student,  that  all  orc^anized  bodies,  whether  belong- 
ing to  the  vegetable  or  the  animid  kingdom,  are  developed  primordially 
from  minute  vesicles.  These  vesicles,  or,  as  they  are  commonly  termrif, 
cells ^  are  composed  of  a  thin  membrane  containing  a  fluid  or  granular 
raattLT,  and  a  small  rounded  mass,  the  nucleus ,  around  which  the  cell  was 
origiiraily  formed.  Moreover,  the  nucleus  generally  contains  one  or 
more  small  round  granules,  the  mtcleohts  or  mifkoli.  From  cells  having 
this  structure  all  the  tissues  of  tlie  body  arc  elaborated  ;  the  ovum  itself 
originally  presented  this  simple  form,  and  the  embrjo  at  an  early  periofi 
is  wholly  composed  of  such  nucleated  cells.  In  their  relation  to  each 
other,  cells  roay  be  isolated  and  independent,  as  is  exemplified  in  the 
corpuscles  of  the  blood,  chyle,  and  lymph ;  secondly,  they  may  cohere 
by  their  surfaces  and  borders,  as  in  the  epiderma  and  epithelium ;  thirdly, 
they  may  be  connected  by  an  intermediate  substance,  which  is  then 
termed  intercellular ^  as  in  cartilage  and  bone ;  and  fourthly,  they  may 
unite  with  each  other  in  rows,  and  upon  the  removal,  by  liquefaction,  of 
the  adherent  surfaces,  be  converted  into  hollow  tubub.  in  tlie  latter  mode 
capillary  vessels  are  formed,  as  also  are  tlrie  tubuii  of  nerve  and  muscular 
fibre.  One  of  the  properties  of  cells  may  also  he  adverted  to  in  this  place ; 
it  is  that  of  reproducing  similar  cells  in  their  interior.  In  this  case  the* 
nucleoli  become  the  nuclei  of  thesecondar}'  cells,  and  as  the  latter  increase 
in  size,  the  membrane  of  the  primary  or  parent  cell  is  lost. 

Bone,  in  its  earliest  stage,  is  composed  of  an  assemblage  of  these  mi- 
nute cells,  which  are  soft  and  transparent,  and  are  disposed  within  the 
embryo  iu  die  site  of  the  future  skeleton.  From  die  resemblance  which 
the  soft  tissue  hears  to  jelly,  this  has  been  termed  the  gelatinous  stage  of 
osteo- genesis.  As  development  advances,  the  cells,  heretofore  loosely 
collected  together,  become  separated  by  the  interposition  of  a  transparent 
intercellular  substance,  which  is  at  first  fluid,  but  gradually  becomes  hard 
and  condensed.  The  cartilaginous  stage  of  osteo-genesis  is  now  esta- 
blished^ and  cartilage  is  shown  to  consist  of  a  transparent  matrix,  having 
minute  cells  disseminated  at  pretty  equal  distances,  and  without  order, 
through  ils  structure.  Coincident  with  the  formation  of  cartilage  is  the 
development  of  vascular  canals  in  its  substance,  tlie  canals  being  formed 
by  the  union  of  the  cells  iu  rows,  and  the  siibsei|uent  liquefaction  of  the 
adhering  surfaces.  The  change  which  next  ensues  in  the  concentration 
of  the  vascular  canals  towards  some  one  point ;  for  example,  the  centre 
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of  the  shaft  in  a  long,  or  the  mid-point  of  a  flat  bone,  and  here  llie  punclum 
imsi/icationUy  or  centre  of  ossification,  is  established.  What  determines 
[the  vascular  concentration  now  alluded  to,  is  a  question  not  easily  solvedj 
J  but  that  it  takes  place  is  certain,  and  the  vascular  punctum  is  the  most 
[easily  demonstrable  of  all  the  phenomena  of  ossification. 

During  die  formation  of 
fihe  punctura  ossificationis,  ^**^'  ^^' 

L  changes  begin  to  he  appa- 
ifent  in  the  cartilage  cells.  ■*• 

lOrimnally  they  are  simple  ^ 

I  nucleated   cells  {j5*oo  to     ^  r  ^     p^  ^^^  ^ 

jAo  of  an  inch  in  diame-   «    %  *  i  « g  ' 
Iter),   having    a    rounded      t/'f  «^*«^ 

'>nn.      As    growtli   pro- 
eds,  they  become  eloii- 

ated  in  their  figure,  and  '*'  St^ 

'it  is  tlien  perceived  that 

each  cell  contains  two  and  often  three  nucleoli,  around  which  smaller  cells 

are  in  progress  of  formation. 

If  we  examine  tliem  nearer  ^^'      T 

to  the  punctum  ossificationis, 

we  find  that  the  young  or 

iecondary  cells  have   each 
'attained  the  size  of  the  pa-  ^| 

rent  cell  {^^^  of  an  inch), 

the  membrane  of  tiie  parent 

cell    has   disappeared  j   and 

the  young  cells  are  separated 

to  a  short  distance  by  freshly 
reffiised  intercellular  substance, 
more   remarkable 
2je  has  ensued, 
be  energy  of  ceUule 

reproduction  has 
.  augmented  with 
"j>roxiraity  to  the  os- 
Ifii^'ing  point,  and 
cell  in  place  of 

troducingtvvo,  gives 
irth  to  four,  five,  or 
six  youn^  cells, 
which    rapidly    de» 

*  Figures  illustrative  of  the  deYetopment  of  bone^  they  are  magnified  155  timti, 

mud  dmwn  wiiU  the  camem  lucida.     a.  A  portion  of  cartilage  the  fariliest  removed  f:om 

lb£  tieat  of  ossification,  showing  simple  imcleaied  cells^  having  an  ordinary  aize  of  y^'^/f 

I  of  an  inch,  long  diameter,     b.  The  same  cardUige«  nearer  the  seat  of  ossiiicatioQ ;  each 

dcnple  ceil  has  produced  two,  which  are  a  little  larger  than  the  cell»  in  figure  a, 

-f  The  faiiio  cartilage,  stjll  nearer  the  seat  of  oisification ;  each  single  cell  of  a  huB 
^▼en  birth  to  four,  hve,  or   six  cells,  which  form  clusters.     These   cluatera  becomo 
,  Jarger  towards  tlie  right  of  the  figure,  and  their  cella  more  numerous  and  larger,  y^^^ 
|#f  an  inch,  long  diameter. 

I  The  same  cartilage  at  the  seat  of  ossification ;  the  clusters  of  celts  are  arranged  in 
eoluniDsj   the  iotoTcellular  spncos  between  the  columns  being  .,v^  of  an  inch  in 


Nearer  still  to  the  punctum  ossificationia 
Fig,  15.t 


tfts^. 
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fi^oy  the  parent  iDembrane  and  attain  a  greater  size  (t&^i?j  of  an  inch  J  than 
the  parent  cell,  each  cell  beings  as  in  the  previous  case,  separated  to  a 
slight  extent  from  its  neighbour  by  intercellular  subistance.  By  one  other 
repetition  of  the  same  process,  each  cell  producing  four,  or  live,  or  six 
young  cells  J  a  cluster  is  formed,  containing  from  thirty  to  fifty  cells.  Thesfc 
clusters  He  in  immediate  relation  widi  the  piinctum  ossiEcationis ;  they  are 
oval  in  figure  (about  ^l^i  in  length  by  5^0  in  breaddi),  and  placed  in  the 
direction  of  the  longitudinal  axis  of  the  bone.  The  cells  composing  the 
cluster  lie  transversely  with  regard  to  its  axis.  In  the  first  instance  tliey 
are  closely  compressed,  but  by  degrees  are  parted  by  a  thin  layer  of  inter* 
cellular  substance,  and  each  cluster  is  separated  from  neighbouring  clus^ 
ters  by  a  broader  layer  (aa'^u  of  an  inch)  of  intercellular  substance.  Such 
are  the  changes  which  occur  in  cartilage  preparatory  to  the  formation  of 
bone. 

Ossification  is  accomplished  by  the  formation  of  very  fine  and  delicate 
fibres  within  the  intercellukir  substance :  this  process  commences  at  the 
punctum  ossificationis,  and  extends  from  that  point  through  every  part  of 
the  bone,  in  a  longitudinal  direction  in  long,  and  in  a  radiated  manner  in 
flat  bones.  Starting  from  the  punctum  ossificationis,  the  fibres  embrace 
each  cluster  of  cells,  and  then  send  branches  between  Uie  individual  cells 
of  each  group*  In  this  mminer  tlie  network,  charHcteristic  of  bone,  is 
formed,  wlale  the  cells  by  llieir  conjunction  constitute  the  permanent 
areoljB  and  Haversian  canals.  Widi  a  high  magnifying  powerj  tlie  deli* 
cate  ossific  fibres  here  alloded  to  are  seen  tliemsehes  to  be  composed  of 
minute  cells  having  an  elliptical  form  and  central  nuclei.  These  cells 
attract  into  Oieir  interior  the  calcareous  salts  of  die  blood,  and  their  nuclei 
become  developed,  as  I  believe,  into  the  future  corpuscles  of  Purkinje. 
It  is  possible  also  that  some  of  tlie  cartilage  cells  become  corpuscles  of 
Purkinje  in  the  fully  developed  bone. 

During  the  progress  of  the  phenomena  above  described,  the  contents 
of  the  cells  undergo  certain  changes.  At  first,  their  contents  are  transpa- 
rent, then  they  become  granular,  and  still  later  opaque,  from  the  presence 
of  amorphous  matter  mingled  witli  nuclei,  nucleoli,  and  the  remains  of 
secondary  cells.  In  Uie  latter  state  they  also  contain  an  abundance  of 
minute  oil-globules.  These  latter  increase  in  size  as  the  ossific  changes 
advance,  and  in  the  newly  formed  osseous  areolae  they  are  very  numerous 
and  have  attained  die  ordinary  size  of  adipose  cells. 

Cartilaginification  is  complete  in  the  human  embryo  at  about  the  sixth 
week ;  and  the  first  point  of  ossification  is  obser^  ed  in  the  clavicle  at 
about  the  seventh  week.  Ossification  commences  at  the  centre,  and 
thence  proceeds  towards  the  surface ;  in  flat  bones  tlie  osseous  tissue  ra- 
diates between  two  membranes  fi-ora  a  central  point  towards  the  periphery, 
in  short  bones  from  a  centre  towards  die  circumference,  and  in  long  bones 
from  a  central  portion,  diaphj/sis^  towards  a  secondary  centre,  epiphysis^ 
situated  at  each  extremity.  Large  processes,  as  the  trochanters,  are  pro- 
vided with  a  distinct  centre  of  developmentj  w^hich  is  named  apophysis, 

breadth.  To  the  nj^lit  of  the  figure  osseona  fibres  arc  seen  occupying  th<?  iiiterccUulsr 
tpaces,  nt  first  bounding  the  clu*iera  ) ale raU/,  then  splitting  them  longiiudinisHyf  and 
encirt*litiK  each  separate  cell.  The  gf eater  opacity  of  the  right'hnnd  border  is  duo  to  a 
threefold  cati9e»  the  increase  of  osaeout  Jibree»  the  opacity  of  the  eonicnU  of  the  cellf, 
and  the  tnulti  plication  of  01  t-globu lea.  In  the  lower  pan  of  the  figure  some  attemp 
h%M  been  made  10  ehow  tlie  texture  of  tha  eel  Is, 
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The  growth  of  bone  in  length  takes  place  at  the  extremity  of  the  dia-' 
physis,  and  in  bulk  by  fresl^  disposition  on  the  surface ;  while  the  medul« 
laiy  canal  is  formed  and  increased  by  absorption  from  within. 

The  period  of  ossification  is  diiTerent  in  different  bones ;  the  order  of 
iiuccession  may  be  thus  arranged  : — 

During  the  fifth  week,  ossification  commences  in  the  clavicle,  lower 
jaw,  and  upper  jaw. 

During  the  sixth  week,  in  the  femur,  humerus,  tibia,  radius,  and  ulna. 

During  the  seventh  and  eighth  weeks,  in  the  fibula,  frontal,  occipital, 
sphenoid,  ribs,  parietal,  temporal,  na§al,  vomer,  palate,  vertebrae,  first 
three  pieces  of  sacrum,  malar,  metacsurpus,  metatarsus,  third  phalanges  of 
the  hsuids  and  feet,  and  ilium. 

During  the  third  month,  in  the  first  and  second  phalanges  of  the  hands 
and  feet,  lachiymal  bone,  and  ischium. 

During  the  fifth  month,  in  the  mastoid  portion  of  the  temporal,  ethmoid, 
inferior  turbinated,  sternum,  os  pubis,  and  last  two  pieces  of  sacrum. 

During  the  sixth  month,  in  the  body  and  odontoid  process  of  the  axis, 
and  in  the  calcaneus. 

During  the  seventh  month,  in  the  astraj^Ius. 

During  the  tenth  month,  in  the  cuboid  bone  and  os  hyoides. 

During  the  first  year,  in  the  coracoid  process  of  the  scapula ;  first  piece 
of  the  coccyx,  inferior  turbinated  bone,  last  piece  of  the  sternum,  anterior 
arch  of  the  atlas,  os  magnum,  os  unciforme,  and  external  cuneiform  bone. 

During  the  third  year,  in  the  cuneiform  of  the  carpus,  internal  cuneiform 
of  the  tarsus,  and  patella. 

During  the  founh  year,  m  the  middle  cuneiform  and  scaphoid  of  tho 
tarsus. 

During  &e  fifth  year,  in  the  trapezium  and  os  semilunare. 

During  the  seventh  year,  in  the  second  piece  of  the  coccyx. 

During  the  eighth  year,  in  the  scaphoid  of  the  carpus. 

During  the  ninth  year,  in  the  os  trapezoides. 

During  the  twelfth  year,  in  the  os  fisiforme  and  third  piece  of  the  o.occyx. 

During  the  eighteenth  year,  in  the  fourth  piece  of  the  coccyx. 

The  ossicula  auditiis  are  the  only  bones  completely  ossified  at  birth ;  the 
vertebrae  are  not  completed  until  the  five-and-twentieth  year. 

The  entire  osseous  framework  of  the  body  constitutes  the  skeleton,  which 
in  the  adult  man  is  composed  of  two  hundred  and  forty-six  distinct  bones. 
They  may  be  thus  arranged : — 

Head 8 

Ossicula  auditiis 6 

Face 14 

Teeth 32 

Vertebral  column,  including  sacrum  and  coccyx  26 

Os  hyoides,  sternum,  and  nbs 26 

Upper  extremities 64 

Lower  extremities 62 

Sesamoid  bones 8 

246 

rhe  skeleton  is  divisible  into :  1.  The  vertebral  column,  or  central  axi^. 
2,  The  head  and  £au;e,  or  superior  development  of  the  central  axis.     3. 
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The  hyoid  arch.     4.  The  thoracic  arch  and  upper  extremities, 
pelvic  arch  and  lower  extremities. 


5.  nie 


VEETEBRAL   COLUMI** 

The  vertebral  column  is  the  first  and  only  rudiment  of  internal  skeleton  j 
In  the  lower  Vertebrata,  and  constilutes  the  type  of  tlriat  great  division  uf  [ 
the  animal  kingdoia*  It  is  also  the  first  developed  portion  of  the  skeleton  1 
m  man,  and  the  centre  around  which  all  the  otlier  parts  are  produced,  [ 
In  its  earliest  fonnation  it  is  a  simple  cartilaginous  cylinder,  surrounding] 
and  protecting  the  primitive  trace  of  the  nervous  system ;  but,  as  it  advances] 
in  growth  and  organisation,  it  becomes  divided  mto  distinct  pieces,  wIncIiJ 
constitute  vertebra!, 

Tiie  venebne  are  divided  into  true  and  false.  The  tfue  vertebrae 
twenty- four  in  number,  and  are  classified,  accord incf  to  the  three  regional 
of  the  trunk  which  tliey  occupy,  into  cervical,  dorsal ^  and  lumbar.  The] 
faiKe  vertebne  consist  of  nine  pieces  united  into  two  bones,  the  sacrum  andl 
cocc}"JC  The  arrangement  of  the  vertebra;  may  be  better  oomprehendetll 
by  mtians  of  the  accompanying  table : — 

7  Cervical^ 


True  vertebrae  24 


Fal^  vertebra*  9 


12  Dorsal, 
5  Lumbaf* 

5  Sacrum, 
4  Coccyx, 


Characters  of  a  Vertebra. — A  vertebra  consists  of  a  body,  two  laminae,  i 
a  spinous  process,  two  transverse  processes,  and  four  articular  processes. 
The  body  is  the  solid  part  of  the  veftebm ;  and,  by  its  articulation  with 
adjoining  v en ebrai,  gives  strenglliand  support  to  the  trunk,    II  is  flattened 
above  and  below,  convex  in  front,  and  slightly  concave  behind.     Its  an- 
terior* surface  is  constricted  around  the  middle,  and  pierced  by  a  number 
of  small  openings  which  give  passage  to  nutritious  vessels.     Upon  its  pos*j 
terior  surface  is  a  single  irregular  opening,  or  several,  for  the  exit  of  them 
venre  basis  vertebrae. 

The  laminm  commence  upon  the  sides  of  the  posterior  part  of  the  bodj 
of  the  vertebra  by  two  pedkleff;  they  then  expand;  and,  arching  back- 
wards, enclo^  a  foramen  wliwh  serves  for  the  protection  of  the  spijia] 
cord.     The  upper  and  hiwer  borders  of  tlie  kmime  are  rough  for  the  at- 
tachment of  the  ligamenta  subfiava.     The  concavities  above  and  below  tlie  _ 
pedicles  are  the  iniervertebral  notches^     The  spinous  process  stands  back* 
wards  from  the  angle  of  union  of  llie  lamina.*  of  tlie  vertebra.     It  is  thel 
succession  of  these  projecting  processes  along  the  middle  line  of  theback|J 
that  has  ^ivv.,i  rise  tr.  the  comruon  designation  of  the  vertebral  column,  theJ 
spine.     The  use  of  the  spinous  process  is  for  the  attarhment  of  musclt^s.! 
The  transverse  processes  project  one  at  each  side  from  the  lamina;  of  the] 
vertebra  ;  tliey  are  intended  for  die  attachment  of  the  muscles.     The  arlUf 
aihr  processes^  four  in  number,  stand  upwards  and  downwards  frouj  thftl 
lamina?  of  the  vertebra,  to  articulate  with  Uie  vertebra  above  and  below*. 

Cervical   Vertebra, — In  a  cervical  vertebra  the  body  is  smaller  than] 
ill  the  other  regions ;  it  is  thicker  before  than  behind,  broad  from  side] 
to  side,  concave  on  the  upper  surface,  and  convex  below^;  so  that,  w^hea 
Aiticulated,  the  vertebne  lock  the  one  into  the  other.     The  laminm  ai« 
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uarrow  and  long,  and  the  included  spinal  fo- 
ramen large  ana  triangular.  The  superior  in" 
tervertehral  notches  are  slightly  deeper  than  the 
inferior ;  the  inferior  being  the  broadest.  The 
spinous  process  is  short  and  bifid  at  the  extre- 
mity, increasing  in  length  from  the  fourth  to  the 
seventh.  The  transverse  processes  are  also  short 
and  bifid,  and  deeply  grooved  along  the  upper 
surface  for  the  pervicaJ  nerves.  Piercing  the 
base  of  the  transverse  process  is  the  vertebral 
foramenf,  which  gives  passage  to  the  vertebral 
artery  and  vein,  and  vertebral  plexus  of  nerves.  The  transverse  processes 
in  this  region  are  formed  by  two  small  developments  which  proceed,  the  one 
from  the  side  of  the  body,  the  other  from  the  pedicle  of  the  vertebra,  and 
unite  near  their  extremities  to  enclose  the  circular  area  of  the  vertebral 
foramen.  The  anterior  of  these  developments  is  the  rudiment  of  a  cervi- 
cal rib ;  and  the  posterior,  the  analogue  of  the  transverse  processes  in  the 
dorsal  region.  The  extremities  of  these  developments  are  the  anterior 
and  posterior  tubercks  of  the  transverse  process.  ITie  articular  processes 
are  oblique  ;  the  superior  looking  upwards  and  backwards ;  and  the  infe- 
rior, downwards  and  forwards. 

There  are  three  peculiar  vertebrae  in  the  cervical  region : — The  first,  or 
atlas;  the  second,  or  axis;  and  the  seventh,  or  vertebra  prominens. 

The  Mlas  (named  from  supporting  the  head)  is  a  simple  ring  of  bone, 
without  body,  and  composed  of  arches  and  processes.  The  anterior  arch 
has  a  tubercle  on  its  anterior  surface,  for  the  attachment  of  the  longus  colli 
muscle :  and  on  its  posterior  aspect  is  a  smooth  surface,  for  the  articulation 
of  the  odontoid  process  of  the  axis. 

The  posterior  arch  is  longer  and  more 
dender  than  the  anterior,  and  flattened 
from  above  downwards ;  at  its  middle  is 
a  rudimentary  spinous  process ;  and  upon 
its  upper  suiface,  near  the  articular  pro- 
cesses, a  shallow  groove§  at  each  side. 
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which  represents  a  superior  intervertebral 
notch,  and  supports  the  vertebral  artery 
previously  to  its  passage  through  the 
dura  mater,  and  the  first  cervical  nerve. 

•  A  central  cervical  vertebra,  seen  upon  its  upper  surface.  1.  The  body,  concave  in 
the  middle,  and  rising  on  each  side  into  a  sharp  rid^e.  2.  The  lamina.  3.  The  pedi- 
cle, rendered  concave  by  the  superior  intervertebral  notch.  4.  The  bifid  spinous  prooess. 
5.  The  bifid  transverse  process.  The  figure  is  placed  in  the  concavity  between  the  an- 
terior and  posterior  tubercles,  between  the  two  processes  which  correspond  with  the 
rudimentary  rib  and  the  true  transverse  process.  6.  The  vertebral  foramen.  7.  The 
superior  articular  process,  looking  backwards  and  upwards.  8.  The  inferior  articular 
process. 

"^  Sometimes,  as  in  a  vertebra  now  before  me,  a  small  additional  opening  exists  by 
the  side  of  the  vertebral  foramen,  in  which  case  it  is  traversed  by  a  second  vein. 

tThe  upper  surffice  of  the  atlas.  1.  The  anterior  tubercle  projecting  from  the  ante 
rior  arch.  2.  The  articular  surface  for  the  odontoid  process  upon  the  posterior  surface 
of  the  anterior  arch.  3.  The  posterior  arch,  with  its  rudimentary  spinous  process.  4. 
The  intervertebral  notch.  5.  The  transverse  process.  6.  The  vertebral  foramen.  7. 
Superior  articular  surface.  8.  The  tubercle  for  the  attachment  of  the  transvomn  llga 
ment.  The  tubercle  referred  to  is  just  above  the  head  of  the  figure  j  the  convexity  b«» 
law  H  is  the  margin  of  the  inferior  articulating  process. 

i  Thii  groove  is  sometimes  converted  into  a  foramen. 
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The  intervertebral  notches  are  peculiar,  from  being  situated  behind  the 
articular  processes,  instead  of  before  tbem  as  in  the  other  vertebrae*  The 
transverse  processes  are  remarkably  large  and  long,  and  pierced  by  the 
foramen  for  the  vertebral  artery.  The  arUciilar  processes  are  situated  upon 
the  most  bulky  and  strongest  part  of  the  atlas.  The  superior  are  oval  and 
concave,  and  look  inwards,  so  as  to  form  a  km  J  of  cup  for  tlie  condyles 
of  llie  occipital  bone,  and  are  adapted  to  the  nodding  movements  of  the 
head ;  the  inferior  are  circular,  and  nearly  horizontal,  to  permit  of  the  ro- 
tatory movements.  Upon  the  inner  face  of  the  lateral  mtiss  which  sup- 
ports the  articular  processes,  is  a  small  tubercle  at  each  side,  to  which  the 
extremities  of  the  transverse  ligament  are  attached,  a  ligament  which  di- 
vides the  ring  of  the  atlas  into  two  unequal  segments ;  the  smaller  for 
receiving  the  odontoid  process  of  the  axis,  and  the  latter  to  give  passage 
to  the  spinal  cord  and  its  membranes. 

The  Jixis  (vertebra  dentata)  is  so  named  from  having  a  process  upon 
which  the  head  turns  as  on  a  pivot.  The  body  is  of  large  size,  and  sup- 
ports a  strong  process,  tlie  odontoid,  which  rises  peri*endicular]y  from  its 
upper  surface.  The  odontoid  proceas  presents  two  articulating  surfaces ; 
one  on  its  anterior  face,  to  articulate  with  the  anterior  arch  of  the  atlas ; 
the  other  on  its  posterior  face,  for  the  transverse  ligament;  the  latter  sur- 
face constricts  the  base  of  the  process,  which  has  given  ri:>e  to  the  term  neck 
applied  to  tills  part.  Upon  each  side  of  its  apex  is  a  rough  depression,  for 
the  attachment  of  the  alar  ligaments  ;  and  running  down  from  its  base  on 
p,     .g  ,  the  anterior  surface  of  the  body  of  the  vertebra  a 

vertical  ridge,  with  a  depression  at  each  side  for 
the  attachment  of  the  longus  colli  muscle.  The 
laminm  are  large  and  strong,  and  unite  posteriorly 
to  form  a  long  and  bifid  irpinous  process^  which  is 
concave  beneath.  The  transverse  processes  are 
quite  rudimentary,  not  bifid,  and  project  only  so 
far  as  to  enclose  the  vertebral  foramen,  which  is 
I       '  directed  obliquely  outw^ards  instead  of  perpendicu- 

larly as  in  the  other  vertebroe.  The  superior  articulating  processes  are 
situated  upon  the  body  of  the  vertebra  on  each  side  of  the  odontoid  process. 
They  are  circular  and  nearly  horizontal,  having  a  slight  inclination  out* 
wards.  The  infenor  ariiculating  processes  look  i\ovinvi^Td^  and  forwards, 
as  do  the  same  processes  in  the  other  cervical  vertebrae.  The  sitperiar  in" 
tervertebral  notch  is  remarkably  shallow,  and  lies  behind  the  articular  pro- 
cess as  in  the  atlas.  The  lower  surface  of  the  body  is  convex,  and  is 
H'ceived  into  the  concavity  upon  the  upper  surface  of  tlie  third  vertebra. 

The  Vertebra  prominenSy  or  seventli  cervical,  approaches  in  character 
to  the  upper  dorsal  vertebrae.  It  has  received  its  designation  from  having 
a  very  long  spinous  process,  which  is  single  and  terminated  by  a  tubercle, 
and  forms  a  considerable  projection  on  llie  back  part  of  the  neck ;  to  the 
extremity  of  this  process  the  ligament um  nucha;  is  attached.  The  trans- 
verse processes  are  but  slightly  grooved  along  the  upper  surface,  have 

*  A  fat«'ra]  view  of  ttie  Bx.is.  1.  The  body;  the  figure  19  plnceft  on  ttie  d^prestion 
which  ^iv©»  atmcbment  »o  the  longiH  colli.  2.  Th<?  odontoid  proce#9*  3.  The  imooth 
fnuet  ofi  ttie  Anterior  surface  of  the  odontoid  process  wha^b  arriciilatea  wilh  the  Anterior 
nrch  of  (he  ntlaB;;  the  facet  for  ihe  transverse  ligametit  b  beneath  No,  2,  where  the 
<*onsrriction  calted  the  nrck  of  the  odontoid  procesfl  i*  seen ;  the  bulk  of  the  pnxiess  bo- 
iween  2  3,  would  represent  its  bead.  4,  The  hmina.  Ji.  The  spinous  process*  6 
The  trans ver^e  process,  pje^^r-eJ  obliquely  hy  the  vertebral  foramen.  7.  The  stifieriot 
aru<^iitiftr  turfftce.     8.  Tht>  inferior  «riicu^ar  prooesft. 
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each  a  small  foramen  for  the  transmission  of  the  vertebral  vein,  and  pre- 
sent only  a  rudimentary  bifurcation  at  their  extremity.  Sometimes  the 
anterior  tubercle  represents  a  small  but  distinct  rib. 

Dorsal  Veriebrm. — The  body  of  a  dorsal  vertebra  is  as  long  from  before 
backvrards  as  from  side  to  side,  particularly  in  the  middle  of  the  dorsai 
region ;  it  is  thicker  behind  than  before,  and  marked  on  each  side  by  two 
half-articulating  surfaces  for  the  heads  of  two  ribs.  The  pedicles  are  strong, 
and  the  lamina  broad  and  thick ;  the  spinal  foramen  small  and  round, 
and  the  inferior  intervertebral  notch  of  large 
size,  the  superior  can  scarcely  be  said  to  exist. 
The  spinous  process  is  long,  prismoid,  directed 
very  obliquely  downwards,  and  terminated  by 
a  tubercle.  The  transverse  processes  are  large 
and  strong,  and  directed  obliquely  back- 
wards. Upon  the  anterior  and  superior  as- 
pect of  their  summits  is  a  small  facet  for  the 
articulation  of  the  tubercle  of  a  rib.  The  ar^ 
tiadar processes  are  vertical,  the  superior  facing 
directly  backwards,  and  the  inferior  directly 
forwards. 

The  peculiar  vertebrae  in  the  dorsal  region  are  the  first,  ninth,  tenth, 
eleventh,  and  twelfth.  The  Jirst  dorsal  vertebra  approaches  very  closely 
in  character  to  the  last  cervical.  The  body  is  broad  from  side  to  side, 
and  concave  above.  The  superior  articular  processes  are  oblique,  and 
the  spinous  process  horizontal.  It  has  an  entire  articular  surface  for  the 
first  rib,  and  a  half  surface  for  the  second.  The  ninth  dorsal  vertebra  has 
only  one  half  articular  surface  at  each  side.  The  tenth  has  a  single  entire 
articular  surface  at  each  side.  The  eleventh  and  twelfth  have  each  a  single 
entire  articular  surface  at  each  side ;  they  approach  in  character  to  die 
lumbar  vertebrae ;  their  transverse  processes  are  very  short,  trifid  at  their 
summits,  and  have  no  articulation  with  the  corresponding  ribs.  The 
transverse  processes  of  the  twelfth  dorsal  vertebra  are  quite  rudimentary, 
and  its  inferior  articular  processes  look  outwards. 

Lumbar  Vertebra, — These  are  the  largest 
pieces  of  the  vertebral  column.  The  body 
IS  broad  and  large,  and  thicker  before  than 
behind.  The  pedicles  very  strong ;  the  /a- 
minte  short,  thick,  and  broad ;  the  inferior 
intefvertebral  notches  very  large,  and  tlie 
spindl  foramen  large  and  oval.  The  spin- 
Otis  process  is  thick  and  broad.  The  trans^ 
verse  processes  (costiform  processes)  are 
slender,  pointed,  and  directed  only  slightly 

*  A  lateral  view  of  a  dorsal  yertebra.  1.  The  body.  2,  2.  Articular  fkcets  for  the# 
beads  of  ribs.-  3.  The  pedicle.  4.  The  superior  intervertebral  notch.  5.  The  inferior 
intervertebral  notch.  6.  The  spinous  process.  7.  The  extremity  of  the  transverse  pro- 
cess, marked  by  an  articular  surface  for  the  tubercle  of  a  rib.  8.  The  two  superior 
articular  processes  looking  backwards.  9.  The  two  inferior  articular  processes  looking 
forwards. 

f  A  lateral  view  of  a  lumbar  vertebra.  1.  The  body.  2.  The  pedicle.  3.  The  su- 
perior intervertebral  notch.  4.  The  inferior  intervertebral  notch.  5.  The  spinous  pro- 
c^«8.  6.  The  transverse  process.  7.  The  superior  articular  ptucesses.  8.  Tlie  inferior 
anicnlar  processes.     9.  The  posterior  transverse  process. 
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Ijaclnmrds.  The  superior  articular  processes  are  concave,  and  loolc  bacTc- 
wards  and  inwards  ;  the  inferior  convex,  and  look  forwards  and  outwards, 
Projt't'ting  backwards  and  upwards  from  the  superior  articular  process  is 
H  short  aud  flattened  tubercle  or  posterior  transverse  procaSy  and  in  a 
strongly  niiirked  vertebra  there  is  not  unfrequently  at  the  base  of  this  a 
smaller  tubercle  which  has  a  direction  downwards.  The  last  lumbar  ver- 
tebra dilFers  from  the  rest  in  having  the  body  very  ranch  bevelled  poste- 
norly,  so  as  to  be  thick  in  front  and  thin  behind,  and  die  trans\'erse  pro- 
cess thick  and  large. 

Gaieral  Condderations. — Viewed  as  a  whole,  the  vertebral  column 
represents  tw^o  pyramids  applied  base  to  base,  the  superior  being  formed 
by  all  the  vertebra?  from  the  second  cervical  to  the  last  lumbar,  and  the 
inferior  by  the  sacrum  and  coccyx.  Examined  more  attentively,  it  will 
be  seen  to  be  composed  of  four  irregular  pyramids,  applied  to  each  other 
by  their  smalk^r  extremities  and  by  their  bases.  The  smaller  extremity 
of  the  uppermost  pyramid  is  fonned  by  the  axis,  or  second  cenical  ver- 
tebra; and  its  base,  by  the  first  dorsal.  The  second  pyramid  is  inverted; 
having  its  base  at  the  first  dorsal,  and  the  smaller  end  at  the  fourth.  The 
third  pyramid  commences  at  the  fourth  dorsal,  and  gradually  enlarges  to 
the  fifth  lumbar.  The  fourth  pyramid  is  formed  by  the  sacrum  and 
coccyx. 

The  bodies  of  the  vertebnB  are  broad  in  the  cervical  region  ;  narrowed 
almost  to  an  angle  in  tlie  middle  of  die  dorsal,  and  af^in  broad  in  the 
Uimbar  rei^ion.  The  fjrches  are  broad  and  imbricated  in  the  cervical  and 
dorsal  regions,  the  inferior  border  of  each  overlapping  tht  superior  of  the 
next ;  in  the  lumbar  region  an  intenal  is  left  between  them.  A  consider* 
able  interval  exists  between  the  cranium  and  atlas,  and  another  between 
tlie  last  lumbar  vertebra  and  sacrum. 

The  .ynnous  processes  are  horizontal  in  the  cervical,  and  become  gradu- 
ally oblique  in  the  upper  pait  of  the  dorsal  region.  In  die  middle  of  the 
dorsal  region  they  are  neariy  vertical  and  imbricated,  and  towards  its 
lower  part  assume  the  direction  of  the  lumbar  spines,  which  are  quite 
horizontaL  The  iranf^verse  processes  developed  in  their  most  rudimentary 
form  in  the  axis,  gradually  increase  in  length  to  tlie  first  dorsal  vertebra. 
In  the  dorsal  region  they  project  obliquely  back-^vards,  and  diminish  sud* 
denly  in  lengtli  in  the  eleventh  and  twelfth  vertebrsB  where  they  are  very 
smalL  In  the  lumbar  region  they  increase  to  the  midtDe  transverse  pro- 
cess^  and  again  subside  in  length  to  the  last. 

The  (mnsverse  processes  consist  essentially  of  two  parts,  the  anterior 
of  which  in  the  dorsal  region  is  the  rib,  while  the  posterior  retains  the 
name  of  the  transverse  process.  In  the  cervical  region  these  Uvo  elements 
are  quite  apparent,  both  by  their  ditTerent  points  of  attacliment  to  tlie  ver- 
tebra, and  by  the  vertebral  foramen  which  divides  them  at  tlieir  base.  In 
the  lumbar  region  the  so-called  transverse  processes  are  in  reality  lumbar 
ribs,  while  the  transverse  processes  will  be  found  behind  them  in  a  rudi- 
mentary state,  developed,  like  the  true  transverse  processes  in  the  cervical 
region,  from  the  superior  articular  processes.  When  the  anterior  and 
posterior  transverse  processes  are  examined  in  relation  with  each  other, 
they  will  be  observed  to  converge  ;  if  they  were  prolonged  they  would 
unite  as  in  the  cervical  region  and  enclose  a  foramen,  or  tliey  would  rest 
in  contact  as  in  the  dorsal  region,  or  become  consolidated  as  in  llie  form* 
ation  of  the  sacrum.     Moreover,  tlie  posterior  transverse  processes  vi? 
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directed  upwards,  and  if  they  were  prolonged,  they  wpuld  come  into  con- 
tact with  a  small  tubercle  which  is  found  at  the  base  of  the  posterior  trans- 
verse process  (in  strongly-marked  vertebrae)  in  the  vertebra  above.  This 
function  would  form  a  posterior  intervertebral  foramen,  as  actually  occurs 
m  the  sacrum.  In  brief,  the  lumbar  vertebrae  exhibit  those  transitional 
changes  which  are  calculated,  by  an  easy  gradation,  to  convert  separate 
vertebrae  into  a  solid  bone.  The  transverse  processes  of  the  eleventh  and 
twelfth  dorsal  vertebrae  are  very  interesting  in  a  transcendental  point  of 
view,  as  exhibiting  a  tendency  which  exists  obscurely  in  all  the  rest, 
namely,  to  trifurcate.  Now,  supposipg  these  three  branches  to  be  lengdi- 
ened  in  order  to  fulfil  their  purposes,  the  anterior  would  constitute  the 
articulation  or  union  with  a  rib,  while  the  superior  and  inferior  would  join 
similar  branches  in  the  vertebra  ,above  and  below,  and  so  form  the  poste- 
rior intervertebral  foramen. 

The  intervertebral  foramim  .(ormed  by  the  juxtaposition  of  the  notches 
are  smallest  in  the  cervical  region,  and  gradually  increase  to  the  last  lum- 
bar. On  either  side  of  the  spinous  processes,  and  extending  tlie  whole 
lens;th  of  the  column,  is  the  vertebral  groove,  which  is  shallow  and  broad 
in  me  cervical,  and  deeper  and  narrower  in  the  dorsal  and  lumbar  regions. 
It  lodges  the  principal  muscles  of  the  back. 

Viewed  from  the  side,  the  vertebral  column  presents  several  curves,  the 
principal  of  which  is  situatedi  in  the  dorsal  region,  the  concavity  looking 
forwards.  In  the  cervical  and  lumbar  regions  the  column  is  convex  in 
front ;  and  in  the  pelvis  an  anterior,  concave  curve  is  formed  by  the  sacrum 
and  coccyx.  Besides  the  antero-posterior  curves,  a  slight  lateral  curve 
exists  in  the  dorsal  region,  having,  its  convexity  towards  the  right  side. 

Development.^— The  vertebrae  are  developed  by  three  primary  and  five 
secondary  centres  or  epiphyses.  r.The  primary  centres  are,  one  for  each 
lamella,  and  one  for  the  body ;  the  epiphyses,  one  for  the  apex  of  the 
spinous  process,  one  for.  that  of  each  transverse  process,  and  one  for  the 
upper  and  under  surface  of  the  body.  .  Exceptions  to  this  mode  of  deve- 
lopment are  met  with  in  the  atlas,  axis,  vertebra  prominens,  and  lumbar 
vertebrae.  The  atlas  has  four  centres:  one  for  each  lateral  mass,  one 
(sometimes  two)  for  the  anterior  arch,  and  one  for  the  centre  of  the  poste- 
rior arch.  The  axis  has  five :  one  (sometimes  two)  for  the  body,  t^\'o  for 
the  odontoid  process,  appearing  side  by  side  in  its  base,  and  one  for  each 
lamella.  The  vertebra  prominens  has  two  additional  centres  for  the  ante- 
rior or  costal  segments  of  the  transverse  processes,  and  the  lumbar  vertebra 
two  for  the  posterior  segments  of  the  transverse  processes. 

The  primary  centres  of  the  vertebrae  make  their  appearance  during  the 
seventh  or  eighth  week  of  embryonic  existence,  the  lamella  being  some- 
what in  advance  of  that  for  the  body.  From  the  former  are  produced  the 
spinous,  transverse,  and  articular  processes,  and  the  sides  of  the  body ; 
rliey  unite,  to  complete  the  arch,  one  year  after  birth,  and  with  the  boay 
during  the  fifth  year.  The  epiphyses,  for  the  extremities  of  the  spinous 
and  transverse  processes,  make  their  appearance  at  fifteen  or  sixteen,  and 
become  united  between  t\\'enty  and  twenty-five.  The  epiphyses  of  the 
body  are  somewhat  later  in  appearance,  and  are  consolidated  between  the 
periods  of  twenty-five  and  thirty  years  of  age. 

The  ossific  centres  for  the  lateral  masses  of  the  atlas  appear  at  the  same 
time  with  those  of  the  other  vertebrae ;  they  unite  posterioriy  at  the  end 
of  the  second  year,  by  the  intervention  of  the  centre  for  the  posterior  arch. 
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The  one  or  two  centres  of  the  anterior  arch  appear  during  the  first  year, 
and  become  consolidated  with  tlie  lateral  pieces  during  ine  Jiflh  or  sixth 
year.  The  axis  develops  its  lateral  pieces  at  the  sarae  time  with  the  rest 
of  the  vertebrne ;  they  join  posteriorly  soon  after  birth,  and  with  the  body 
during  the  fourtli  or  fifth  year.  The  centres  for  llie  body  and  odontoid 
process  appear  during  tlie  sixdi  raonthj  and  are  consoiidated  during  the 
third  year.  The  body  of  the  axis  is  more  largely  developed  at  binh  than 
tiiat  of  the  other  vertebrte.  The  costal  segments  of  the  vertebra  prominens 
appear  during  the  second  month,  and  become  united  to  the  body  at  the 
fifth  or  sixth  year.  These  processes  sometimes  remain  perrnanenlly  sepa- 
rate, and  constitute  a  cervical  rib.  The  transverse  process  of  tlie  Jirst 
lumbar  vertebra  has  sometimes  a  distinct  centre,  \Hhith  may  reuiain  per- 
manently separate,  in  that  case  forming  a  lumbar  rib. 

The  ossification  of  the  arches  of  the  vertebrae  commences  from  above, 
and  proceeds  gradually  downwards  ;  hence  arrest  of  development  gives 
rise  to  spina  bitida,  generally  in  the  loins.  Ossification  of  ihe  bodies,  on 
the  contrary,  commences  from  the  centre,  and  proceeds  firom  that  point 
towards  the  extremities  of  the  column ;  hence  imperfection  of  the  bodies 
occurs  either  in  the  upper  or  lower  vertebrse. 

Attachment  of  Miiscks. ^To  die  atltis  are  attached  ten  pairs  of  muscles; 
the  longus  colli,  rectus  anticus  minor,  rectus  lateralis,  rectus  posticus 
minor,  obliquus  superior  and  inferior,  splenius  colli,  levator  anguli  scapulae, 
first  interspinales,  and  first  intertransversales. 

To  the  axis  are  attached  twelve  pairs,  viz. :  the  longus  colli,  intertrans* 
versales,  obliquus  inferior,  rectus  posticus  major,  supra^^pinalis,  interspi- 
nales, serai-spinalis  colH,  multdldus  spinae,  levator  anguli  scapula?,  splenius 
colli,  transversal  is  colli,  and  scalenus  posticus. 

To  the  remaining  veriebrm  collectively,  tliirty-three  pairs; — vxz.  poste^ 
riorly^  the  trapezius,  latissiraus  dorsi,  levator  anguli  scapula^,  rhomboideus 
minor  and  major,  serratus  posticus  superior  and  inferior,  spleriims,  saero- 
lumbalis,  longissimus  dorsi,  spinalis  dorsi,  cervicalis  arjcendens,  tntns- 
vt-rsalis  colli,  trachelo-mastoideus,  compltxus,  semi-spiualis  dorsi  and 
colli,  multifidus  spinae,  supraspinaUs,  interspinales,  intertransversales, 
levatores  costarum :  anteriorly,  tlie  rectus  anticus  major,  longus  colli^ 
scalenus  anticus  and  posticus,  psoas  magnus,  psoas  parvus,  quadratus 
lumborum,  diaphragm,  obliquus  internus  and  tran^versalis. 

The  Saceum  is  a  triangular  bone,  situated  at  the  lower  extremity  of  the 
Tertebral  column,  and  formed  by  the  consolidation  of  five  false  vertebra*. 
It  is  divisible  into  an  anterior  and  posterior  surface,  two  lateral  and  n 
superior  border,  and  an  inferior  extremity. 

The  anterior  mrfuce  is  concave,  and  marked  by  four  transverse  lines^ 
which  indicate  its  original  constitution  of  five  separate  pieces.  At  the 
extremities  of  these  lines,  on  each  side,  are  llie  four  anterior  sacral  fom- 
mina,  which  diminish  in  size  from  above  downwards,  and  transmit  tl*e 
anterior  sacral  nerves.  The  projection  of  tlie  superior  piece  is  tlie  sacro- 
vertebral  angle  or  promontory. 

The  posterior  surface  is  narrower  than  the  anterior  and  convex.  Up<m 
the  middle  line  is  a  rough  crest  formed  by  the  rudiments  of  four  spimuts 
j^rocesses,  the  fifth  remaining  undeveloped  and  exposing  the  lower  termi- 
nation of  the  sacral  canal.  Immediately  external  to  and  parallel  with  the 
median  crest,  is  a  range  of  five  small  tubercles  which  represent  the  poste* 
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nor  transverse  processes  of  the  true  vertebrae ;  beyond  these  is  a  shallow 
groove  in  which  the  four  posterior  sacral  foramina  open,  and  farther  out- 
wards, a  range  of  five  tubercles  corresponding  with  the  anterior  or  costal 
transverse  processes  of  the  lumbar  vertebrae.  The  lowest  pair  of  the  pos- 
terior transverse  tubercles  bound  on  each  side  the  termination  of  the  sacral 
canal,  and  send  each  a  process  downwards  to  articulate  with  the  coccyx. 
The  two  descending  processes  are  the  sdcral  comua.  The  posterior  sacral 
foramina  are  smaller  than  the  anterior,  and  transmit  the  posterior  sacral 
nerves.  Of  the  anterior  transverse  tubercles  the  first  corresponds  with  the 
angle  of  the  superior  border  of  the  bone ;  the  second  is  small,  and  enters 
into  the  formation  of  the  sacro-iliac  articulation  ;  the  third  is  large,  and 
gives  attachment  to  the  oblique  sacro-iliac  ligament ;  the  fourth  and  fifth 
are  smaller,  and  serve  for  the  attachment  of  the 
sacro-ischiatic  ligaments.  The  lateral  border 
of  the  sacrum  presents  superiorly  a  broad  and 
ear-shaped  (auricular)  surface  to  articulate  with 
the  ilium ;  and  inferiorly  a  sharp  edge,  to  which 
the  greater  an^  lesser  sacro-ischiatic  ligaments 
are  attached.  On  the  superior  border^  in  the 
middle  line,  is  an  oval  articular  surface,  which 
corresponds  with  the  under  part  of  the  body  of 
the  last  lumbar  vertebra ;  and  on  each  side  a 
broad  triangular  surface,  which  supports  the 
lumbo-sacral  nerve  and  psoas  magnus  muscle. 
Immediately  behind  the  vertebral  articular  sur- 
face is  the  triangular  entrance  of  the  sacral  canal ;  and  on  each  side  of  this 
opening  an  articular  process,  which  looks  backwards  and  inwards,  like  the 
superior  articular  processes  of  the  lumbar  vertebrae.  In  front  of  each 
articular  process  is  an  intervertebral  notch.  The  inferior  extremity  of  the 
bone  presents  a  small  oval  surface  which  articulates  with  the  coccyx ;  and 
on  each  side  a  notch,  which,  with  a  corresponding  notch  in  the  upper 
border  of  the  coccyx,  forms  the  foramen  for  the  transmission  of  the  fifUi 
sacral  nerve. 

ITie  sacrum  presents  some  variety  in  respect  of  curvature,  and  of  the 
number  of  pieces  which  enter  into  its  structure.  The  curve  is  often  very 
slight,  and  is  situated  only  near  the  lower  part  of  the  bone ;  while  in  other 
subjects  it  is  considerable,  and  occurs  at  the  middle  of  the  sacrum.  The 
sexual  differences  in  the  sacrum  relate  to  its  greater  breadth,  and  the 
ffreater  angle  which  it  forms  with  the  rest  of  the  vertebral  column  in  the 
female,  rather  than  to  any  peculiarity  in  shape.  It  is  sometimes  composed 
of  six  pieces,  more  rarely  of  four,  and,  occasionaUy,  the  first  and  second 
pieces  remain  permanently  separate. 

Development. — By  twenty^one  points  of  ossification ;  five  for  each  of  the 
three  first  pieces,  viz.  one  for  the  body,  one  for  each  lateral  portion,  and 
one  for  each  lamina ;  and  three  for  each  of  the  two  last,  namely,  one  for 

*TIie  sacrum  seen  upon  its  anterior  surface.  1,  1.  The  transverse  lines  marking  tha 
original  constitution  of  the  bone  of  four  pieces.  2,  2.  The  anterior  sacral  foramina. 
3.  The  promontory  of  the  sacrum.  4.  The  ear-shaped  surface  which  articulates  with 
the  ilium.  5.  The  sharp  edge  to  which  the  sacro-ischiatic  ligaments  are  attached 
6.  The  vertebral  articular  surface.  7.  The  broad  triangular  surface  which  supports  the 
psoas  muscle  and  lumbo-sacral  nerve.  8.  The  articular  process  of  the  riglit  side 
9,  Tlie  inferior  extremity,  or  apex  of  the  sacrum.  10.  One  of  ih**  sacral  cornua 
1 1.  The  notch  which  is  converted  into  a  foramen  by  the  coccyx. 
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the  body,  and  one  for  each  lateral  portion.     In  the  progress  of  growthg, 

and  after  puberty,  fourteen  epiphysal  eentres  are  added,  namely,  two  fof 
llie  surfaces  of  each  body,  one  ibr  eaeh  auricular  surface,  and  one  for  Th€ 
thin  edge  of  each  lateral  border.  OiJsificatton  begins  in  the  bodies  of  the 
sacral  pieces  somewhat  later  thim  in  those  of  the  true  vertebra? ;  the  first 
three  a|»pearing  during  tlie  eighth  and  ninth  week,  and  the  last  two  at  about 
the  middle  oi^  the  intra-yterine  existence.  Ossification  of  the  lamelhe 
takes  plaee  during  the  interval  between  the  sixth  and  the  ninth  month. 
The  epiphyses  for  the  upjier  and  under  surface  of  the  bodies  are  developed 
during  the  interval  between  the  fifteenth  and  eighteenth  year;  and  lor  tlie 
auricular  and  marginal  piece,  after  twenty.  The  two  lower  vertebml 
pieces,  alt!iou|^h  the  last  to  appear,  are  the  first  to  be  completed  (between 
the  fourth  and  tifth  year),  and  to  unite  by  their  bodies.  The  union  i>f  the 
bodies  takes  ]jlace  from  below  upwards,  and  finishes  between  the  twenty* 
fifth  and  the  thirtieth  year,  with  the  first  two  pieces. 

Articulations. — With  ^aur  bones ;  the  last  lumbar  vertebra,  ossa  inno 
minata,  and  coccyx. 

Mtachmcni  of  Muscles.  —  To  s€r>en  pairs  ;  in  frmit  the  pyriformis,  ojj 
the  side  the  coccygeus,  and  behind  the  gluteus  maximus,  latissimus  domj 
longissimus  dorsi,  sacro-lumbalis,  and  multifidus  spinae. 

The  Coccyx  (xoxxng  cuckoo,  from  resembling  a  cuckoo's  beak)  is  eom«| 
posed  of  four  small  pieces,  which  form  the  caudal  termination  of  llie  ver- 
tebral column.  The  superior  piece  is  broad,  and  expands  laterally  into 
two  transvei-se  processes ;  it  is  surmounted  by  an  oval  articular  surface 
and  two  cornua,  the  former  to  articulate  with  the  apex  of  tlie  sacrum,  and 
the,  latter  W'ith  the  sacral  cornua.  The  lateral  wings  sometimes  become 
connected  with  the  sacrum,  and  convert  the  notches  for  the  fifth  pair  of 
sacral  nerves  into  foramina.  The  remaining  three  pieces  diminish  in  size 
from  above  downwards. 

Development, — By  four  centres ;  one  for  each  piece.  Ossification  con 
mences  in  the  first  piece  soon  after  birth ;  in  the  second,  between  five  and 
ten  years  ;  in  the  third,  between  ten  ami  fifteen  ;  and  in  the  fourth,  Ih*- 
Iween  fifteen  and  twenty.  The  pieces  unite  at  an  earlier  period  than  the 
bodies  of  the  sacrum,  the  first  two  pieces  first,  then  the  third  and  fourth, 
and  lastly,  the  second  and  third.  Betw^een  forty  and  sixty  years,  the 
cocc}Tc  becomes  consolidated  with  the  sacrum  ;  this  event  taking  place 
later  in  the  female  than  in  the  male. 

jhikulatifms, — With  the  sacrum. 

JIttnchment  of  Mmcles, — To  Mree pairs,  and  one  single  muscle;  glute 
maximus,  coecygens,  posterior  fibres  of  the  levator  ani,  and  sphincter  a 


OF    THE     SKULL. 

The  skull,  or  superior  expansion  of  the  vertebral  column,  is  divisible 
into  two  parts,  —  tlie  cranium  and  the  face  ;  the  former  being  adaptt^d,  bv 
Its  form,  structure,  and  strength,  to  contain  and  protect  the  brain,  and  the 
fatter  die  chief  organs  of  jiense. 

The  CRANnjM  is  composed  of  eight  separate  bones ;  m.,  the 
Occipital,  Two  temporal, 

Two  parietal^  Sphenoid, 

Frontal,  Ethmoid, 
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Occipital  Bone. — This  bone  is  situated  at  the  posterior  part  and  base 
of  the  cranium.  It  is  trapezoid  in  figure,  and  divisible  into  two  surfaces, 
four  borders,  and  four  angles. 

External  Surface. — Crossing  the  middle  of  the  bone  transversely,  from 
one  lateral  angle  to  the  other,  is  a  prominent  ridge,  the  superior  curved 
line.  In  the  middle  of  the  ridge  is  a 
projection,  called  the  external  occipital 
protuberance ;  and  descending  from  it  a 
small  vertical  ridge,  the  spine.  Above 
and  below  the  superior  curved  line  the 
surface  is  roug^,  for  the  attachment  of 
muscles.  About  three-quarters  of  an 
inch  below  this  line  is  another  trans- 
verse ridge,  the  inferior  curved  lincj 
and  beneath  the  latter  the  foramen  mag- 
num. On  each  side  oi  the  foramen 
magnum,  nearer  to  its  anterior  than 
its  posterior  segment,  and  encroachmg 
somewhat  upon  the  opening,  is  an  ob- 
long articular  surface,  the  condyle^  for 
articulation  with  the  atlas.  The  con- 
dyles approach  towards  each  other  an- 
teriorly, and  their  articular  surfaces  look  downwards  and  outwards. 
Directly  behind  each  condyle  is  an  irregular  fossa,  and  a  small  opening, 
the  posterior  condyloid  foramen^  for  the  transmission  of  a  vein  to  the  lateral 
sinus.  In  front  of  the  condyle  is  the  anterior  condyloid  foramen^  for  the 
hypoglossal  ner\'e ;  and  on  the  outer  side  of  each  condyle  a  projecting 
ridge,  the  transverse  process^  excavated  in  front  by  a  notch  which  forms 
part  of  the  jugular  foramen.  In  front  of  the  foramen  magnum  is  a  thick 
square  mass,  the  basilar  process j  and  in  the  centre  of  the  basilar  process  a 
small  tubercle  for  the  attachment  of  the  superior  and  middle  constrictor 
muscles  of  the  pharynx. 

Internal  Surface.  —  Upon  the  internal  surface  is  a  crucial  ridge,  which 
divides  the  bone  into  four  fossae ;  the  two  superior  or  cerebral  fossae  lodging 
the  posterior  lobes  of  the  cerebrum ;  and  the  two  inferior  or  cerebellar, 
the  lateral  lobes  of  the  cerebellum.  The  superior  arm  of  the  crucial  ridge 
is  grooved  for  the  superior  longitudinal  sinus,  and  gives  attachment  to  the 
falx  cerebri ;  the  inferior  arm  is  sharp  and  prominent,  for  the  attachment 
of  the  falx  cerebelli,  and  slightly  grooved  for  the  two  occipital  sinuses. 
The  transverse  ridge  gives  attachment  to  the  tentorium  cerebelli,  and  is 
deeply  grooved  for  flie  lateral  sinuses.  At  the  point  of  meeting  of  the 
four  arms  is  a  projection,  the  internal  occipital  protuberance^  which  corre 
sj)onds  with  the  similar  process  situated  upon  the  external  surface  of  the 
bone.  The  convergence  of  the  four  grooves  forms  a  slightly  depressed 
fossa,  upon  which  rests  the  torcular  Herophili.     In  the  centre  of  the 

•  Tlie  external  surface  of  the  occipital  bone.  1.  The  superior  curved  line.  2.  Tlie 
exT*»rnal  occipital  protuberance.  3.  The  spine.  4.  The  inferior  curved  line.  6.  T\ie 
foramen  magnum.  6.  The  condyle  of  the  right  side.  7.  The  posterior  condyloid  fossa, 
in  which  the  posterior  condyloid  foramen  is  found.  8.  The  anterior  condyloid  foramen, 
concealed  by  the  margin  of  tlie  condyle.  9.  The  transverse  process ;  this  process  upon 
th*  internal  surface  of  the  bone  forms  the  jugular  eminence.  10.  The  notch  in  front  of 
the  jngulnr  eminence  which  forms  part  of  the  Jugular  foramen.  11.  The  basilar  process 
12.  12.  The  rough  projections  into  which  the  odontoid  ligaments  are  inserted. 
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Fig,  23.« 


basilar  portion  of  the  bone  's  the  foramen  magnum,  oblong'  in  fonn,  and 
krger  bdiiud  Uian  before,  iransmitting  the  spinal  cord,  spHial  accessoiy 

nerves,  and  vertebral  arteries.  Upon 
llie  lateral  nuirgins  of  the  forairjen 
magnum  are  two  rough  eminences, 
wliidi  give  attach  meat  to  the  odon- 
toid ligaments,  and  immediately  above 
these  the  openings  of  the  anterior  con- 
dyloid foramina.  In  front  of  the  fora- 
men magnum  is  the  btisilar  process, 
grooved  on  its  surface,  for  supporting 
the  medulla  oblongata,  and  along  each 
lateral  border  j  for  the  inferior  petrosid 
sinuses.  On  each  side  of  the  foramen 
magimm  is  a  groove,  for  tlie  termina- 
tion of  the  lateral  sinus;  a  smooth  sur- 
face, which  forms  part  of  tfie  jugidar 
fossa;  and  a  projecting  process,  which 
"is  called  the 
the  jugular 


divides   the  two,  and 


jugular  eminence.     Into 
fossa  will  be  seen  opening  the  posterior  condyloid  foramen. 

The  superior  borders  are  very  much  serrated,  and  assist  in  forming  the 
lambdoidal  suture ;  the  inferior  are  rough,  but  not  serrated,  and  arliculate 
with  the  mastoid  portion  of  tlie  temporal  bone  by  means  of  the  e'Jdita- 
menturn  sutura?  lambdoidalis.  The  jugular  eminence  and  the  side  of  the 
basilar  process  articulate  with  tije  petrous  portion  of  the  temporal  bone, 
and  the  intermediate  space,  which  is  irregularly  notched,  forms  tJie  poste- 
rior boundary  of  llie  jugular  foramen,  or  foramen  lacerum  posterius. 

The  angles  of  the  occipital  bone  are  the  superior,  inferior,  and  two 
lateral.  The  superior  angle  is  received  into  the  interval  formed  by  the 
union  of  the  posterior  and  superior  angles  of  the  parietal  bones,  and  cor- 
responds witti  that  portion  of  the  foetal  head  which  is  called  the  postcnor 
Jhnianelle,  The  inferior  angle  is  the  articular  extremity  of  iJie  basilar 
process.  The  lateral  aiigles  at  each  side  project  into  that  interval  formed 
by  the  articulation  of  the  posterior  and  inferior  angle  of  the  parietal  with 
the  mastoid  portion  of  the  temporal  bone. 

JDevelopmenL — By  ^et^e;*  centres ;  four  for  the  four  parts  of  the  expanded 
portion  divided  by  the  crucial  ridge,  one  for  each  condyle,  and  one  for 
the  basilar  process.  Ossi^cation  commences  in  tlie  expanded  portion  of 
the  bone  at  a  period  anterior  to  the  vertebrae ;  at  birth  the  four  remaining 
pieces  are  distinct ;  tliey  are  united  at  about  the  fifth  or  sixth  year.  After 
twenty  the  basilar  process  unites  with  the  body  of  the  sphenoid. 

*  The  interiuL]  surface  of  the  occipital  bone.     1.  Tb«  left  cerebml  fbeaa.    9.  The  leA 

cerebellar  fossa,  3.  The  groove  for  ihe  posterior  pari  of  the  superior  longiltjdinul  sinus. 
4.  The  spine  for  the  falz  cerebetlif  and  groove  for  tlie  occipital  sin  uses,  5.  The  groove 
(bi  tlie  leA  lateral  fiijiua,  6.  The  internal  occipital  protuberance,  the  groove  on  whieh 
JckI^b  the  lorcular  Herophili.  7*  The  foramen  magnum*  8.  Hie  basilar  process^ 
grooved  for  the  medulla  obtotigata,  9.  The  ti*rmi nation  of  the  groove  for  the  lateral 
•intit.  bounded  externally  by  the  jugular  ennnence.  10,  The  jugulor  fo»!*a;  ihia  fo?sa 
i&  oc^mpteted  by  the  petrous  portion  of  the  temporal  brjue.  IL  The  superior  bonier, 
14.  The  inferior  border.  13.  The  border  wImpIi  «rtioiilatet  with  the  petrous  portion  of 
the  tein|>oral  bone,  and  which  is  grooved  by  the  inferior  peirosat  sinuA.  14.  The  atuc 
not  e^ndy^oid  foramen. 
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JMiculatioTis. — ^With  six  bones ;  two  parietal,  two  temporal,  sphenoid 
and  atlas. 

JiUachment  of  Muscles. — To  thirteen  pairs:  to  the  rough  surface  above 
the  superior  curved  line,  the  occipito-frontalis ;  to  the  superior  curved 
line,  the  trapezius  and  stemo-mastoid ;  to  the  rough  space  between  the 
curved  lines,  complexus,  and  splenius  capitis ;  to  me  space  between  the 
inferior  curved  line  and  the  foramen  mapum,  the  rectus  posticus  major 
and  minor,  and  obliquus  superior ;  to  me  transverse  process,  the  rectus 
lateralis ;  and  to  the  basilar  process,  the  rectus  anticus  major  and  minor, 
and  superior  and  middle  constrictor  muscles. 

Parietal   Bone.  —  The    parietal  pjg  24 .• 

bone  is  situated  at  the  side  and  ver- 
tex of  the  skull ;  it  is  quadrilateral  in 
form,  and  divisible  into  an  external 
and  internal  surface,  four  borders  and 
four  angles.  The  superior  border  is 
straight,  to  articulate  with  its  fellow 
of  the  opposite  side.  The  inferior 
border  is  arched  and  thin,  to  articu- 
late with  the  temporal  bone.  The 
anterior  border  is  concave,  and  the 
posterior  somewhat  convex. 

External  surface.  —  Crossing  the 
bone  in  a  longitudinal  direction  from 
the  anterior  to  the  posterior  border,  is  an  arched  line,  the  temporal  ridge, 
to  which  the  temporal  fascia  is  attached.  In  the  middle  of  this  line,  and 
nearly  in  the  centre  of  the  bone,  is  the  projection  called  the  parietal  emi- 
nencej  which  marks  the  centre  of  ossification.  Above  the  temporal  ridge 
the  surface  is  rou»h,  and  covered  by  the  aponeurosis  of  the  occipito-fron- 
talis ;  below  the  ndge  the  bone  is  smooth  (planum  semicirculare),  for  the 
attachment  of  the  fleshy  fibres  of  the  temporal  muscle.  Near  the  superior 
border  of  the  bone,  and  at  about  one-third  from  its  posterior  extremity, 
is  the  parietal  foramen^  which  transmits  a  vein  to  the  superior  longitudinal 
sinus.     This  ioramen  is  often  absent. 

Internal  surface. — The  internal  table  is  smooth ;  it  is  marked  by  nu- 
merous furrows,  which  lodge  the  ramifications  of  the  arteria  meningea 
media,  and  by  digital  fossae  which  correspond  with  the  convolutions*  of 
the  brain.  Along  the  upper  border  is  part  of  a  shallow  groove,  completed 
by  the  opposite  parietal  bone,  which  serves  to  contain  the  superior  longitu- 
dinal sinus.  Some  slight  pits  are  also  observable  near  this  groove,  which 
lodge  the  glandulae  Pacchioni. 

TTie  anterior  inferior  angle  is  thin  and  lengthened,  and  articulates  vHth 
the  greater  wing  of  the  sphenoid  bone.  Upon  its  inner  surface  it  is 
deeply  channelled  by  a  groove  for  the  trunk  of  the  arteria  meningea 
media.     This  groove  is  frequently  converted  into  a  canal.     The  posterior 

•  The  external  surface  of  the  left  parietal  bone.  1.  The  superior  or  sagittal  border. 
1.  The  inferior  or  squamous  border.  3.  The  anterior  or  coronal  border.  4.  The  poste- 
rior or  lambdoidal  border.  5.  The  temporal  ridge ;  the  figure  is  situated  immediately 
in  front  of  the  parietal  eminence.  6.  The  parietal  foramen,  unusually  large  in  the  bone 
from  which  this  Agnre  was  drawn.  7.  The  anterior  inferior  angle.  8.  The  posterior 
iulerior  angle. 
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F%.3tL^  inferior  angle  is  thick,  and  presentn 

a  broad  and  shallow  groove  for  Uie 
lateral  sinus. 

Dtvdopmtmf. — By  a  single  centr^ 
Ossificalion  commences  at  the  pane 
taj   eminence  at  the  same  time  *  villi' 
the  bodies  of  the  veitebra*. 

JhiirulittioTis,  —  Willi  Jive  bones  : 
widi  ihe  opposite  parietal  bone,  the 
occipital,  froiitalj  temponilj  and  splie- 
noid, 

Mtachmefd  of  Muscles.  —  To  one 
on]y,^the  temporal.  The  oecipito- 
froQtalls  glides  over  its  upper  sur- 
face. 

Frontal  Bonk, — The  frontal  bone  bears  sorae  resemblance  in  form  to 
the  under  valve  of  a  scallop  shell.  It  is  situated  at  tlie  anterior  part  of  the 
cranium,  forming;  the  forehead,  and  assists  in  tlie  eoostruction  of  the  roof 
of  the  orbits  and  nose.  Hence  it  is  divisible  into  a  superior  or  frontal 
portion,  and  an  inferior  or  orbito-nasal  portion.  Each  of  these  portions 
presents  lor  examination  an  external  and  mternal  siirfacei  borders,  and 
proces^ses. 

External  surface,~Al  about  the  middle  of  each  lateral  half  of  the  fron- 
tal portion  is  a  projection,  the  frontal  emiTien^e,  Below  these  points  are 
the  superciliary  ridges y  large  towards  their  inner  termination,  and  becoming 
gradually  smaller  as  diey  arch  outwards  :  they  support  the  eyebrows* 
Jieneatii  the  superciliary  ridges  are  the  sharp  and  prominent  arches  which 
form  Ihe  upper  margin  of  the  orbits^  the  mpru-orhilal  ridges.  Externally 
the  supra-orbital  ridge  terminates  in  tlie  external  angular  process,  and 
internally  in  the  internal  angular  process ;  at  tlie  inner  third  of  this  rid^ 
is  a  notch,  sometimes  converted  into  a  foramen,  the  supra-orbiiat  nolcn^ 
which  gives  passage  to  the  supra-orbital  artery,  veins,  and  nerve.  Be- 
tween the  two  superciliary  ridges  is  a  rough  projection,  the  nosal  tuberon- 
ty  ;  this  portion  of  the  bone  denotes  by  its  prominence  the  situation  of  the 
frontal  sinuses.  Extending  upwards  and  backwards  from  the  ex-ternal 
angular  process  is  a  sharp  ridge,  die  commencement  of  the  temporal  ridge^ 
and  beneath  this  a  depressed  surface  that  forms  paii  of  tlie  temi>oral  fossa. 

The  orbifO'Tiasal  portion  of  the  bone  consists  of  two  thin  processes,  the 
orbital  plates,  which  form  the  roof  of  the  orbits,  and  of  an  intervening 
notch  which  lodges  the  ethmoid  bone,  and  is  called  ihe  ethtnouialjissure. 
The  edges  of  the  ethmoidal  fisstjre  are  hollowed  into  cavities,  which,  bj 
tlteir  union  witli  the  ethmoid  bone,  comjilcte  the  etlimoidal  cells:  and. 
crossing  these  edges  transversely,  are  two  small  grooves,  sometimes  canals, 
which  open  into  tlie  orbit  by  the  anleiior  and  posterior  ethmoidal  foramina. 
At  Uie  anterior  tennination  of  these  edges  are  the  irregular  openings  which 

**  Tb*  ini(»rnnl  fiirfoce  of  ttae  left  pnric^tnl  bono.      L  Tb«  superior  or  aagitral  liortl*r, 
2  The  irifrriftr^  or  sqimmous  Ijorder*     3,  The  aniorior^  or  coronat  border.     4.  The  poAt«-j 
r»or^  or  lamlKhiiflnl  border.     5.  Part  of  tho  groove  for  lh«  luperior  longiliidiriaj  hinuu 
6.  The  inienml  termination  of  the  |)ar)cuU  fommen.     7.  The  anterior  inferior  angle  of  i 
ihe  bone,. cm  which  is  »f*<»n  the  grrK^vo  for  the  tnmk  of  the  arteria  moningt*a  media.     8 
Thi*  posterior  ififeriur  angle,  upuu  which  i»  teeu  a  poriion  of  the  groove  for  the  laiera. 
air.uf. 
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lead  into  the  frontal  sinuses ;  and  between  the  two  internal  angular  pro- 
cesses, is  a  rough  excavation  which  receives  the  nasal  bones,  and  a  pro- 
jecting process,  the  nasal  spine.  Upon  each  orbilnl  plate,  immediiitely 
bene:ith  the  external  angular  process,  is  a  shallow  depression  which  lodges 
the  luchrymal  gland;  and  beneath  the 
internal  angular  process  a  small  pit, 
sometimes  a  tubercle,  to  which  the 
cartilaginous  pulley  of  the  superior 
obLii|ue  muscle  is  attached. 

Internal  ^t/r/ace.— Along  the  mid- 
dle line  of  this  surface  is  a  grooved 
rifi^e,  tlie  edges  of  the  ridge  giving 
attachment  to  the  falx  cerebri  and  the 
groove  lodging  the  superior  longitu- 
ainaj  sinus.  At  the  commencement 
of  the  ridge  is  an  opening,  sometimes 
completed  by  the  ethmoid  bone,  the 
fWarnen  ctecum.  This  opening  lodges 
a  process  of  the  dura  mater,  and  oc- 
casionally gives  passage  to  a  small 
VI in  which  communicates  with  the 
misal  veins.  On  each  side  of  the  vertical  ridge  are  some  slight  depres- 
sions which  lodge  the  glanduloe  Paccbioni,  and  on  the  orbital  plates  a 
number  of  irregular  pits  called  digital  /(tsste^  which  correspond  with  tlie 
convolutions  of  the  anterior  lobes  of  tlie  cerebrum.  The  superior  border 
is  tiiick  and  strongly  serrated,  bevelled 
Jit  the  expense  of  the  internd  table  in 
the  middie,  where  it  rests  upon  the 
junction  of  the  two  parietal,  and  at  the 
expense  of  the  external  table  on  each 
aide  where  it  receives  tlie  lateral  pres- 
sure of  those  bones.  The  injhior  bor- 
der  is  tliin,  irregular,  khd  squamous, 
and  articiilates  Witli  the  sphenoid 
bone. 

IkvehptnefiL — By  two  centres,  one 
for  each  Liteml  half.     Ossification  be- 
ins  in  the  orbital  arches,  somewhat 

fore  the  vertebrae.     The  two  pieces 
separate  at  birth,  and  unite  by  su- 
ture   during   the    first  year,  the    su- 


Fig.  27.t 
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1.  Tb©  Bttuiii}<»n  of  the  frontal  emtnetic* 
3,  Tbe  aupraHorbiial  ridge.     A.  The  ex 


mrc  sometimes  reraammg  permanent 

■  The  external  surlace  of  ilie  frontal  bone. 
<it  tlie  rignt  side.     ^.  llio  »iip<?rciliftry  ridi^e. 

Ufrnal  iifigiilar  process.  5.  Tlie  internal  anf.'^ular  process.  6,  The  siipra -orbital  notch 
fi>f  ih«*  irjp,nsmi»s)on  of  the  «upra-orbilal  nerve  and  artery;  in  the  fijntre  it  is  »tmo^t 
converted  into  a  foramen  by  a  sinnll  ftpiciilum  of  hone.  7.  Tbe  nasal  luhttrojiiiy;  the 
IV    "  rnund  iliis  point  denotes  tbe  situation  of  tbe  frontal  sinuses.     8.  The  temporal 

t'  t»ncing  from  the  External  angular  prooesa  (4)*     Tbe  depres&ion  in  whicu 

U^L  ,.^„..  ^  11  situated  is  a  paYt  of  tbe  temporal  To^sa.     9.  The  nasal  spine. 

I  Til*  internal  surface  of  the  frontal  bone ;  tbe  l>one  is  raised  in  such  a  manner  as  lo 
ibqw  ilie  orbito-nasal  portion.  L  The  (jfroov<*d  ridge  for  the  lodgment  of  th**  supertor 
>^iK«;uJit7sl  sinus  and  attachment  of  ilie  falx.     2.  The  foramen  ci£cym.     3.  The  sui  eiMfi 
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Ihrou^h  life.     The  frontal  sinuses  make  their  appearance  during  the  fif^ 

^ear,  and  increase  in  size  until  old  age. 

Attic idaticms. — With  twelve  bones :  the  two  parietal,  the  sphenoid,,J 
eihmoid,  two  nasal,  two  superior  maxillaryj  t^^'o  lachrymal,  and  Iwol 
malar. 

Jiitachment  of  Muscles. — To  two  pairs:  corrugator  supercilii,  and  tem-i 
pond. 

Tf-mporal  Bone. — The  temporal  bone  is  situated  at  the  side  and  base  i 

of  the  skull,  and  is  divisible  into  a  squamous,  mastoid,  and  petrous  portion.  \ 

Tlie  Squamous  portion ^  forming  the  anterior  part  of  die  bone,  is  thin, 

Iranslucent,  and   contains  no   diplo^.     Upon   its  external  surface  it  iBu 

amootb,  to  give  attachment  to  the  fleshy  fibres  of  the  temporal  muscle,.. 

and  has  projecting  from  it  an  arched  J 
and  lengthened  process,  the  zygnma*^ 
Near  the  commencement  of  the  zyg^j-i 
ma,  upon  its  lower  border,  is  a  projec- 1 
tion  called  the  tubercle^  to  %vhich  is  at* 
tached  the  external  lateral  ligament  of" 
the  lower  jaw,  and  continnea  horizon* 
tally   inwards    from    the    tubercle,    a< 
rounded  eminence,  the  ertiinentm  artu 
cvlarvi.     The  process  of  bone  which  ' 
is  continued  from  the  tubercle  of  the  i 
zygoma  into  the  eminentia  articularis  | 
is  the  i7iferii7r  root  of  the  zygoma.    The  < 
superior    root   is   continued    upward*  1; 
from  the  upper  border  of  the  zygoma^  | 
and  forms  the  posterior  part  of  the  temporal  ridj^e,  serving  by  its  projec- 
tion to  mark  the  division  of  the  squamous  from  the  mastoid  portion  of  the  j 
bone ;  and  the  middle  root  is  continued  directly  backwards,  and  termi* 
nates  abruptly  at  a  narrow  fissure,  the  fissura  Glaseri.     The  internal  mr* 
face  of  the  squamous  portion  is  marked  by  several  shallow  fossae,  which  ^ 
correspond  with  the  convolutions  of  the  cerebrum,  and  by  a  furrow  for  i 

or  oorOTiEiL  border  of  the  bone ;  the  figure  is  eiruated  near  that  part  which  is  bevelled  at 
the  expense  of  the  internal  table.  4,  The  infenor  border  of  the  bone,  5,  The  orbital 
plate  of  thu  left  eide.  B.  The  cellular  border  of  the  ethmoidal  fissure.  The  foratrifii 
cEPciim  (2)  is  feen  through  the  ethmoidal  fisgiire.  7,  The  anterior  and  posterior  t?th«  ' 
moidal  foramina;  llie  anterior  is  seen  leading  into  it*  canal  8. The  tia3«al  spine,  9.  Th« 
tfepresfion  within  the  external  angular  process  (t2)  for  the  lachrymal  gland.  10.  The 
depression  for  the  pulley  of  the  sLiperior  obliqtie  inii^le  of  the  eye;  immediately  to 
the  len  of  this  number  i?  the  supra-orbital  notch,  find  to  its  rijiht  the  internal  angular 
procesfl^  1 1.  The  opening  lending  into  the  frontal  sinuses:  the  leading  line  cros§es  the 
mtertJttl  angular  process.  12.  The  external  angular  process.  The  correspond! nij  parti 
are  seen  on  the  other  tide  of  the  Hgore. 

•  The  external  surface  of  the  temporal  bone  of  the  left  aide.  1.  The  squamous  poe^ 
tion.  8,  The  mastoid  portion.  3.  The  extremity  of  the  petrous  portion.  4.  The  «y« 
^oma.  5.  Indicates  the  tubercle  of  the  zygoma^  and  ai  ihe  same  time  its  anterior  root 
turning  inwards  to  form  the  emineniia  articularis.  6.  The  superior  root  of  Ihe  zygoma^ 
;brining  the  potterior  part  of  the  temporal  ridge.  7.  The  middle  root  of  the  xygoma. 
Terminating  abruptly  at  the  glenoid  fissure.  8»  The  masiold  foramen,  9,  The  meatui 
auditorius  externus,  surrounded  by  the  processus  nudirorius.  10.  The  digastric  fbssa^ 
situated  immediately  to  the  inner  side  of  (2)  the  mastoid  process.  lU  The  styloid 
pi^oeeas.  12.  Tfie  vai^inal  process.  13.  The  glenoid  or  Olasertan  fissure;  the  leading 
jme  from  this  number  crn«*e»  the  rough  posterior  portion  of  the  glenoid  ibsss.  14,  Tli<» 
CffMsniug  Mful  part  oniie  growjve  for  the  Eustachian  tube. 
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the  posterior  branch  of  the  arteria  meningea  media.  The  superior^  or 
squttmous  border^  is  very  thin,  and  bevelled  at  the  expense  of  the  inner 
surface,  so  as  to  overlap  the  lower  and  arched  border  of  the  parietal  bone. 
The  inferior  border  is  thick,  and  dentated  to  articulate  with  the  spinous 
])rocess  of  the  sphenoid  bone. 

The  Mastoid  portion  forms  the  posterior  part  of  the  bone ;  it  is  thick, 
and  hollowed  between  its  tables  into  a  loose  and  cellular  diplo^.  Upon 
its  external  surface  it  is  rough  for  the  attachment  of  muscles,  and  contrasts 
strongly  with  the  smooth  and, polished-like  surface  of  the  squamous  poi^ 
tion :  erery  part  of  this  surface  is  pierced  by  small  foramina,  which  give 
passage  to  minute  arteries  and  veins ;  one  of  these  openinfl;8,  oblique  in 
Its  direction,  of  large  size,  and  situated  near  the  posterior  border  of  the 
bone,  the  mastoid  foramen^  transmits  a  vein  to  the  lateral  sinus.  This 
foramen  is  not  unfrequently  situated  in  the  occipital  bone.  The  inferior 
part  of  this  portion  is  round  and  expanded,  the  mastoid  process^  and  ex- 
cavated in  its  interior  into  numerous  cells,  which  form  a  part  of  the  organ 
of  hearin?.  In  front  of  the  mastoid  process,  and  between  the  superioi 
and  middle  roots  of  the  zygoma,  is  the  large  oval  opening  of  the  meatus 
auditorius  extemus^  surrounded  by  a  rough  lip,  the  processus  auditorius. 
Directly  to  the  inner  side  of,  and  partly  concealed  by  the  mastoid  process, 
is  a  deep  groove,  the  digastric  fossa ;  and  a  little  more  internally  the  oc* 
cipital  groove^  which  lodges  the  occipital  artery.  Upon  its  internal  sur» 
face  the  mastoid  portion  presents  a  broad  and  shallow  groove  {fossa  sig^ 
fnoidea)  for  the  lateral  sinus,  and  terminating  in  this  groove  the  internal 
opening  of  the  mastoid  foramen.  The  superior  border  of  the  mastoid  por- 
tion is  dentated ;  and  its  posterior  border,  thick  and  less  serrated,  articu- 
lates with  the  inferior  border  of  the  occipital  bone. 

The  meatus  auditorius  extemus  is  a  slightly  curved  canal,  somewhat 
more  than  half  an  inch  in  length,  longer  along  its  lower  than  its  upper 
wall,  and  directed  obliquely  inwards  and  forwards.  The  canal  is  narrower 
at  the  middle  than  at  each  extremity,  is  broadest  in  its  horizontal  diameter, 
and  terminates  upon  the  outer  wall  of  the  tympanum  by  an  abrupt  oval 
border.  Within  the  margin  of  this  border  is  a  groove  for  the  insertion  of 
the  membrana  tympani. 

The  Petrous  portion  of  the  temporal  bone  is  named  from  its  extreme 
hardness  and  density.  It  is  a  three-sided  pyramid,  projecting  horizontally 
forwards  into  the  base  of  the  skull,  the  base  being  applied  against  the  in- 
ternal surface  of  the  squamous  and  mastoid  portions,  and  the  apex  being 
received  into  the  triangular  interval  between  the  spinous  process  of  the 
sphenoid  and  the  basilar  process  of  the  occipital  bone.  For  convenience 
of  description  it  is  divisible  into  three  surfaces — anterior,  posterior,  and 
basilar ;  and  three  borders — superior,  anterior,  and  posterior. 

Surfaces. — The  anterior  surface^  forming  the  posterior  boundary  of  the 
middle  fossa  of  the  interior  of  the  base  of  the  skull,  presents  for  exami- 
nation from  base  to  apex,  first,  an  eminence  caused  by  the  projection  of  the 
perpendicular  semicircular  canal ;  next,  a  groove  leading  to  an  irregular 
oblique  opening,  the  hiatus  Fallopii^  for  the  transmission  of  the  petrosal 
branch  of  the  Vidian  nerve;  thirdly,  another  and  smaller  oblique  foramen, 
immediately  beneath  the  preceding,  for  the  passage  of  the  nervus  petrosu.s 
superficialis  minor,  a  branch  of  Jacobson's  nerve ;  and,  lastly,  a*  lar^e 
foramen  near  the  apex  of  the  bone,  the  termination  of  the  carotid 
canal. 

6*  E 
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Tlie  posterior  mirfacf.  f6rins  the  front  boundary  of  tlie  posterior  fossa  of, 
tlie.baiie  of  the  skull ;  near  its  middle  \s  the  oblique  entrance  of  tlie  ineahis 

auditorim  internus.  Above  the  meatus 
auditor! us  intemus  is  a  small  ohliqne  fis- 
sure, and  a  niinule  foramen  ;  the  former 
lodges  a  process  of  the  dura  mater,  and 
the  foramen  gives  passage  to  a  small  vein. 
Further  outwards,  towards  the  mastoid 
portion  of  ilie  bone,  is  a  small  slit, 
almost  hidden  by  a  ihin  plate  of  bone ; 
^  y  tins  is  the  aqumlucttis  vestibuli^  and 
transmits  a  small  artery  and  vein  of  tlie 
vestibule  and  a  process  of  dura  maier. 
Below  the  meatus,  and  piirtly  concealed 
by  ttie  margin  of  liie  ixjsterior  border  of 
the  bone,  is  the  aquteductus  cochieo;, 
through  wbich  passes  a  vein  from  the  cochlea  to  the  internal  jugular  vera, 
and  a  process  of  dura  mater. 

lilt'  meatus  auditoritis  inlemus  is  about  one-third  of  an  inch  in  depth, 
and  pursvies  a  slightly  oblique  course  in  relation  to  tlie  petrous  portion  of 

the  temporal  bone,  but  a  course  directly  otit- 
Fig.  ao.t  wards  in  relation  to  the  cranium,     At  ihe  bot- 

tom of  the  meatus,  and  upon  ils  anterior  as- 
pect, is  a  renifurm  fossa,  the  concave  border 
of  which  is  directed  towards  the  entrance  of  * 
the  meatus.  The  renifurm  fossa  is  divided 
into  on  upper  and  lower  compartment  by  a 
f^  f^iJ  sharp  ridge,  which  is  prolon<];ed  for  some  dis- 
^  tance  u|)on  the  anterior  wall  of  the  meatus, 

and  sometimes  as  far  as  its  aperture ;  in  eillier 
case  it  marks  the  situation  of  the  two  nerves, 
faciiJ  and  auditory,  which  constitute  the  se- 
venth pair,  aud  enter  the  meatus.  Along  the  convexity  of  tlie  reniform 
fossa,  and  arndiged  in  a  curved  line  from  above  downwards,  are  four  or 

•The  Ion  V.vjrjpoml  bone,  seeit  from  within.  L  Ttie  eqimmoDj  portion.  3,  The 
maatotd  portion,  Tbc  number  is  placed  imtne^liatel/  above  the  iuner  opetiing  of  ilio 
Timttoi^l  fornmoa.  3.  Tiie  patrous  ]Joriion-  4,  The  groove  for  the  posterior  bmncb  of 
U*e  nrterm  meningea  metJin.  &.  Tlie  l>e\eilt?it  i»dge  of  the  »rjiiamous  bonier  of  the  bone* 
rt.  Tlie  yygonm.  7,  The  dipnitrric  fossa  immediaiely  inter nat  to  ihe  mnsitoid  process. 
$.  The  ocoipim!  grofive.  9.  The  groove  foi  the  lateral  siuua.  10.  The  elevntioii  upon 
the  anterior  surtiife  of  ihe  petroui  bone  marking  tbe  situation  of  the  perpemljcular  semi- 
circulor  cnnaL  11.  The  openmg  of  termination  of  the  carotid  faitnl.  12.  The  meatt^a 
au(li<niiu!«  internus.  13,  A  dotted  hue  lemls  upwards  frojn  this  mimlier  to  the  nil r row 
fliuure^  wh(i*h  lod^'es  a  process  cjf  the  dnra  maier.  Another  line  leads  down  wants  lo 
ihe  »harp  edge  which  r^^nceals  the  opening  of  the  aquiExJucins  cochlet*.  while  ilie  nnm> 
ber  ilielf  if  situnied  on  the  bony  launtm  which  overlies  the  opening  of  the  aqundaeiui 
veatibuii.  14,  The  styloid  process.  15,  The  stylo-mastoid  foramen.  10.  The  carotid 
(bramen*  17,  The  juguhir  proce*».  The  deep  excavation  to  the  left  af  thi*  proccfc* 
form*  part  of  the  jugular  fossa,  and  that  lo  tbe  right  is  Uie  groove  for  the  eiishtb  pair  of 
nerve*,  m.  The  notch  for  the  fifth  nerve  upon  the  upper  liorder  of  the  pel  rows  Itone, 
near  it4  Mpex.  19.  The  extremity  of  the  petrout  bone  which  give?  origin  to  the  ievntor 
t^tati  and  tensor  tympaoi  iniiscles. 

fi.  The  reniform  fossa  of  the  tneatas  anditorius  internns;  right  temporal  boneL 
*.  The  ridgo  dividing  the  reniform  fosm  into  two  compartments.  2,  The  opening  of 
thd  aquii'ductuv  Fnllopii,  Tbe  openings  following  that  of  the  aquipductua  Fullopii  in 
li  curved  direction  require   no  reference.      3.  Tbe  clufter  of  three  or  four  obUf|u« 
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five  openings,  the  two  upper  ones  being  the  largest,  and  occupying  the 
superior  compartment  of  the  reuiform  fossa,  and  the  two  or  three  ini'erioi 
ones,  smaller  than  the  upper,  the  inferior  compartment  Behind  the 
latter,  at  the  distance  of  a  line  and  a  half,  and  on  the  posterior  wall  of  the 
meatus,  is  a  cluster  of  three  or  four  oblique  openings,  two  of  which  are 
minute.  The  inferior  and  larger  compartment  of  the  reniform  fossa  pre- 
sents a  well-marked  spiral  groove,  which  commences  on  the  convex  border 
of  the  fossa,  immediately  below  the  line  of  openings  above  described,  and, 
sweeping  round  the  convexity  of  the  inferior  compartment,  and  becoming 
deeper  as  it  proceeds,  terminates  by  a  small  round  aperture  in  the  centre 
of  the  spire  The  uppermost  of  the  openings  of  the  reniform  fossa  is  the 
aperture  of  the  aquaeductus  Fallopii,  and  gives  passage  to  the  facial  nerve. 
The  rest  are  cul  de  sacs,  pierced  at  the  bottom  by  a  number  of  minute 
foramina  for  the  passage  of  fdaments  of  the  vestibular  nerve,  while  the 
cluster  of  three  openings  on  the  posterior  wall  of  the  meatus  are  intended 
for  sinffle  filaments  of  the  same  nerve.  The  spiral  groove  corresponds 
with  the  base  of  the  cochlea,  and  being  pierced  by  a  number  of  minute 
foramina  for  filaments  of  the  cochlear  nerve,  is  named  tractus  spiralis 
foraminulentu^.  The  opening  in  the  centre  of  the  spiral  impression  leads 
into  a  canal  which  occupies  the  central  axis  of  the  modiolus,  and  is  thence 
called  tubulus  centralis  modioli. 

The  basilar  surface  is  rough  and  irregular,  and  enters  into  the  formation 
of  the  under  surface  of  the  base  of  the  skull.  Projecting  downwards,  near 
its  middle,  is  a  long  sharp  spine,  the  styloid  process^  occasionally  connected 
with  the  bone  only  by  cartUage,  and  lost  during  maceration,  particularly 
in  the  young  subject.  At  the  base  of  this  process  is  a  rough  sheath-like 
ridge,  into  which  the  styloid  process  appears  implanted,  the  vagind  pro- 
cess. In  fit)nt  of  tlie  vaginal  process  is  a  broad  triangular  depression,  the 
glenoid  fossa^  bounded  in  front  by  the  eminentia  articularis,  behind  by 
the  vaginal  process,  and  externally  by  the  rough  lip  of  the  processus  audi- 
torius. 

This  fossa  is  divided  transversely  by  the  glenoid  fissure  (fissura  Glaseri), 
which  lodges  the  extremity  of  the  processus  gracilis  of  the  malleus,  and 
transmits  the  laxator  tympani  muscle,  chorda  tympani  nerve,  and  anterior 
tympanic  artery.  The  surface  of  the  fossa  in  front  of  this  fissure  is  smooth, 
to  articulate  with  the  condyle  of  the  lower  jaw ;  and  that  behind  the  fissure 
is  rough,  for  the  reception  of  a  part  of  the  parotid  gland.  At  the  extre- 
mity of  the  inner  angle  of  the  glenoid  fossa  is  the  foramen  of  the  Eusta- 
chian tube ;  and  separated  fi-om  it  by  a  thin  lamella  of  bone,  called  pro^ 
cessus  cocklearifortnisy  a  small  canal  for  the  transmission  of  the  tensor 
tympani  muscle.  Directly  behind,  and  at  the  root  of  the  styloid  process, 
is  the  stylo-mastoid  foramen^  the  opening  of  exit  of  the  facial  nerve,  and 
of  entrance  of  the  stylo-mastoid  artery.     Nearer  the  apex  of  the  bone  is  a 

openings  on  Uie  posterior  wall  of  the  meatus.  4.  The  spirally-grooved  base  of  the 
eoehlea. 

B.  A  section  of  the  temporal  bone,  right  side,  showing  the  curved  direction  of  th» 
meatus  auditorius  externus.  1.  The  edge  of  the  processus  auditorius.  2.  The  groove 
into  which  tlie  membrana  tympani  is  itisertod.  llie  obliquity  of  the  line  from  2  to  3 
indicates  the  oblique  termination  of  tlie  meatus,  and  the  consequent  oblique  direction 
of  the  membrana  tympani.  4,  4.  The  cavity  of  the  tympanum.  5.  The  opening  of 
tbtf  Eustachian  tube.  6.  Part  of  the  aquotductus  Fallopii.  7.  Part  of  the  carotid^ 
eanal. 

c.  The  annulus  membranae  tympani  or  temporal  bone  of  the  fcetal  skull,  right  side. 
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large  ovjj  opening,  Xh^  carotid  Jbra7neny\he  commencemenl  of  the  c^iotid 
canal,  which  lodges  the  internal  carotid  artery  and  llie  carotid  plexus. 
And   between   tbe  stylo-niastoid  and  carotid  foramen,   in  the  posterior  ^ 
border,  is  an  irregidar  excavation  forming  part  of  the  jn cellar  fossa  for  the 
commencement  of  the  internal  jngnlar  vein.  The  proportion  of  the  jugrular  I 
fossa  formed  by  the  petrous  portion  of  the  temporal  bone  is  very  ditieren 
in  dirterent  bones;  but  in  all,  the  fossa  presents  a  vertical  riJs^e  on  it 
inner  side,  which  cuts  oti"  a  small  portion  from  the  rest.     The  upper  par.] 
of  this  ridge  forms  a  spinous  projection,  which  is  called  the  jufridar  process 
the  groove  to  the  inner  side  of  tbe  ridge  lodges  the  eighth  pair  of  nerves, 
and  the  lower  part  of  the  ridge  is  the  septum  of  division  between  the  Jugu- 
lar fossa  and  the  carotid  foramen.    Upon  this  portion  of  llie  ridge  near  the 
posterior  margin  of  the  carotid  foramen  is  a  small  opening  leading  into  a 
canal,  which  transmits  the  tympanic  branch  (Jacobson's  nerve)  of  the 
glossophar)Tigeal  nerve.     Between  the  jugular  fossa  and  the  stylo-mastoid  j 
foramen  is  another  small  opening  leading  into  the  canal  for  the  passage  of ' 
the  auricular  branch  of  the  pneumogastric  nerve.  i 

Borders. — ^The  superior  binder  is  sharp,  and  gives  attachment  to  the 
tentorium  cerebelli.     It  is  grooved  for  the  superior  petrosal  sinus,  and. 
near  its  extremity  is  marked  by  a  smooth  notch  upon  which  reclines  the  , 
fifib  nerve.  | 

The  anterior  border  is  grooved  for  the  Eustachian  tube,  and  forms  the  . 
posterior  boundary  of  the  foramen  lacerum  basis  cranii ;  by  its  sharp  I 
extremity  it  gives  attachment  to  the  tensor  lympani  and  levator  palati  I 
muscles.  The />Oif/mor  6or<^er  is  grooved  for  the  inferior  petrosal  sinus, 
and  excavated  for  tbe  jugular  fossa  ;  it  forms  the  anterior  boundary  of  the  I 
foramen  lace  ram  posterius* 

Devehpfjicni,  —  By  Jive  centres  t  one  for  the  squamous  portion,  one  for  J 
the  mastoid  process,  one  for  the  petrotis  portion,  one  !br  the  auditory  pro-  I 
cess,  which  in  tlie  fcetus  is  a  mere  bony  ring,  incomplete  superiorly,  andi 
serving  for  the  attachment  of  the  raembrana  tympmii,  annulus  meTTibranM] 
iympani ;  and  one  for  the  styloid  process.  Ossification  occurs  in  these  I 
pieces  in  the  following  order:  in  the  squamous  portion  immediately  aftei  [ 
the  vertebriE,  then  in  tlie  petrous,  tympanic,  mastoid,  and  styloid.  The] 
tympanic  ring  is  united  by  its  extremities  to  the  squamous  portion  durintf  1 
the  last  month  of  intra-uterine  life;  the  squamous,  petrous,  and  mastoia] 
portions  are  consolidated  during  the  first  year ;  and  the  styloid  some  yearsJ 
after  birth.  It  not  unfrequently  happens  that  the  latter  remains  perma-  j 
nentiy  separate,  or  is  prolonged  by  a  series  of  pieces  to  the  os  hyoides,] 
and  so  completes  the  hyoid  arch.  The  subsequent  changes  in  Uie  bone  J 
are  the  increase  of  size  of  the  glenoid  fossa,  the  growili  of  tJie  meatus | 
auditorius  externus,  the  levelling  of  the  surfaces  of  tlie  petrous  portionil 
and  the  development  of  mastoid  cells.  Traces  of  the  union  of  the  petroual 
"with  the  sfjuamotjs  poilion  of  the  bone  are  usually  perceptible  in  die  adult,  J 

JirHrulafions. — With  five  bones:  occipital,  parietal,  sphenoid,  infenofj 
laaxillary,  and  malar. 

Atiachmeni  of  Muscles. — To  fourteen:  by  the  squamous  portion,  to  the 
temporal;  by  the  zygoma »  to  the  masseter;  by  the  mastoid  portion,  to 
the  occipito-frontalis,  splenius  capitis,  sterno-mastoid,  trachek>raastoid,l 
ditrastricus  and  retraiiens  aurem  ;  by  the  styloid   process,  to  the  stylo*! 
pnarj'ngeus,  stylo-hyoideus,  stylo*glossus,  and  two  ligaments,  the  style 
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hyoid  anJ  stylo-maxillary;  and  by  the  petrous  portion,  to  the  levator 
uaiati,  tensor  tympani,  and  stapedius. 

Sphenoid  Bone.  —  The  sphenoid  ((r^ijv,  a  wedge)  is  an  irregular  bone 
situated  at  the  base  of  the  skull,  wedged  between  the  other  bones  of  the 
cranium,  and  entering  into  the  formation  both  of  the  cranium  and  face.  It 
bears  some  resemblance,  in  form,  to  a  bat  with  its  wings  extended,  and  is 
divisible  into  body,  wings,  and  processes. 

The  body  forms  the  central  mass  of  the  bone,  from  which  the  wings  and 
processes  are  projected.  From  the  upper  and  anterior  part  of  the  body 
extend  on  each  side  two  small  triangular  plates  —  the  lesser  wings ;  from 
either  side  and  expanding  laterally  are  the  greater  wings ;  proceeding 
backwards  from  the  base  of  the  greater  wings,  the  spinous  processes,  and 
downwards,  the  pterygoid  processes. 

The  body  presents  for  examination  a  superior  or  cerebral  surface,  an 
antero-inferior  surface,  and  a  posterior  surface. 

Superior  Surface,  —  At  the  anterior  extremity  of  this  surface  is  a  small 

Erojecting  plate,  the  ethmoidal  spine^  and  spreading  out  on  either  side  the 
^sser  wings.  Behind  the  ethmoidal  spine  in  the  middle  line  is  a  rounded 
elevation,  the  olivary  process^  which  supports  the  commissure  of  the  optic 
nerves ;  and  on  either  side  of  the  posterior  margin  of  this  process  is  a 
tubercle,  the  middle  clinoid  process.  Passing  outwards  and  forwards  from 
the  olivary  process,  are  the  optic  foramina  j  which  transmit  the  optic  nerves 
and  ophthalmic  arteries.  Behind  the  optic  foramina  are  two  sharp  tuber- 
cles, the  ajiierior  clinoid  processes j  which  are  the  inner  terminations  of  the 
lesser  wings.  Beneath  these  processes,  on  the  sides  of  the  olivary  procesjT, 
are  two  depressions*  for  the  last  turn  of  the  internal  carotid  arteries.  Be- 
hind the  olivary  process  is  the  sella  turcica  (ephippium),  the  deep  fossa 
which  lodges  the  pituitary  gland  and  circular  sinus  ;  behind  and  somewhat 
overhanmng  the  sella  turcica,  is  a  broad  rough  plate  (dorsum  ephippii) 
bounded  at  each  angle  by  a  tubercle,  the  posterior  clinoid  processes ;  and 
behind  this  plate  an  inclining  surface  (clivus  Blumenbachii),  which  is  con- 
tinuous with  the  basilar  process  of  the  occipital  bone.  On  either  side  of 
the  sella  turcica  is  a   broad 

groove  {carotid)  which  lodges  ^**-  ^^t 

the  internal  carotid  artery,  the 
cavernous  sinus,  and  the  orbi- 
tal nerves.  Immediately  exter- 
nal to  this  groove,  at  the  junc- 
tion of  the  greater  wings  widi 
the  body,  are  four  foramina: 
the  first  is  a  broad  interval, 
the  sphenoidal  fissure^  which 
separates  the  greater  and  lesser 
wings,  and  transmits  the  third, 

•  Tbe<»e  depressions  are  occasionally,  as  in  a  skull  before  me,  converted  into  fora 
mina  by  the  extension  of  a  short  bony  pillar  fVom  the  middle  to  the  anterior  clinoid 
process. 

+  The  superior  or  cerebral  surface  of  the  sphenoid  bone.  1.  The  processus  olivaris. 
2.  The  ethmoidal  spine.  3.  The  lesser  wing  of  the  left  side.  4.  The  cerebral  surface 
of  the  greater  wing  of  the  same  side.  5.  The  spinous  process.  6.  The  extremity  of 
the  pterygoid  i)rocess  of  the  same  side,  projecting  downwards  from  the  under  surface 
of  the  body  of  the  bone.     7    The  foramen  opticum.     8.  The  anterior  clyuoid  procest. 
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fotirlh,  the  tliree  branches  of  the  ophthalmic  division  of  the  fiiih  and  the 
sixth  nerves,  and  the  ophthalmic  vein.  Behind  and  beneath  this  fissure 
is  \heforamm  rotwidum  for  the  superior  m;ixil!ary  nerve  ;  and  stiH  farther 
back,  in  tlie  base  of  the  spinous  process,  the  foramen  tyvale  for  the  inferior 
maxillary  nerve,  arteria  meningea  parva,  and  nervus  petrosus  superficialia 
minor.  Behind  the  foramen  ovale,  near  tlie  apex  of  the  spinous  process, 
i^  llie  foramen  spinosnm  for  the  arteria  meningea  medea. 

Upon  the  Qiilero-hif trior  surface  of  the  sphenoid  is  a  long  flattened 
spine  or  crest,  the  superior  part  of  which,  crista  spheTimfialis^  articulates 
with  tlie  central  lamella  of  the  ethmoid,  while  the  inferior  part  longer  and 
sharper,  the  rostrum  sphenoidale^  is  intended  to  be  inserted  into  the  sheath 
formed  by  the  upper  border  of  the  vomer.  On  either  side  of  the  crista 
sphenoidnlis  is  an  irregular  opening  leading  into  the  sphenoidal  cells. 
The  sphenoidal  cells,  which  are  absent  in  the  young  subject,  are  divided 
by  a  median  septum  which  is  continuous  with  the  crista,  and  are  partially 
closed  by  two  thin  plates  of  bone  (frequently  broken  away),  the  sphenoidal 
tpongy  banss.  On  each  side  of  tfie  sphenoidal  cells  are  tiie  outlets  of  the 
^  optic  foramina,  si>henoidal  fissures j 

'**^'^^**  and  foramina  rotunda,  the   lesser 

and  greater  wings ;  and,  below^  the 
pterygoid  processes.  Upon  the  un- 
der  surface  of  the  body  are  two  thin 
plates  of  bone  {proresms  vagina ks) 
proceedirjg  from  the  base  of  the 
pterjcfotd  process  at  each  side,  and 
intended  for  articulation  with  the 
borders  of  the  vomer.  On  each  of 
these  plates,  close  to  the  root  of 
the  pterygoid  process,  is  a  groove 
(sometimes  a  complete  canal)  converted  into  a  canal  by  the  palate  bone, 
the  piert/go-palatim  canal  for  the  jjlerj go- jml aline  artery  ;  and  traversing 
the  roots  of  the  plerj^goid  processes  at  their  union  wnth  the  body  of  the 

9.  The  gTonvfi  by  tlic*  fide  of  tlio  ««llii  ttitcica;  for  lodging  the  interniil  carotid  «rt*ry, 
cnvernous  pleiua,  cavernous  »tnuS|  and  orbimi  nerves,  10.  The  sella  turcica^  the  twa 
titliercles  in  front  of  ibe  ^gurc  are  the  mjildlo  clinoid  processes.  H.  The  posterior 
iKiundary  of  the  sella  ttircira;  its  projectinjf  angles  are  ihe  posterior  cJinnid  procewea. 
la.  The  b9i»ilar  poriion  of  the  lione.  K*.  Pari  of  the  sphenoidal  fissure,  14.  The  fora- 
men rotund uni.  15*  The  fomniien  ovale.  Ifl,  The  foramen  apinosum.  17,  The  an^- 
h«r  interval  which  receives  the  apex  of  the  pt'lrous  portion  of  the  temporal  bone,  l^lie 
posterior  extrerriity  of  ihe  Vidian  caital  lerminalps  at  this  angle.  18,  The  spine  of  the 
tpinou;^  process;  it  affords  attachment  to  the  inrernai  lateral  ligametJt  of  the  lower  jaw. 
19.  T\its  border  of  the  greater  wing  and  s[>iuous  process,  wbi{?h  articulntes  with  the 
interior  part  of  lino  sqimmuus  portion  of  the  temporal  bone.  20,  The  hiternal  bordet 
of  the  spitious  process,  which  assists  in  the  formation  of  the  foramen  liicerum  humt 
emni).  1^1.  That  portion  of  the  greater  ala  which  articulates  with  the  anterior  inferior 
angle  of  the  parietnl  bone.  2t.  The  portion  of  the  greater  ala  which  articulates  with 
the  orbital  process  of  the  frontal  bone. 

•  The  Biitero-infeiior  view  of  the  ephenoid  bone.  L  Tlie  ethmoid  ipine.  2,  The 
rostrum.  3.  The  ^phetwidal  spongy  bone,  portly  closing  the  ted  opening  of  the  gpho- 
nojdal  cells.  4.  The  lesser  wing.  5.  The  fofnmen  opticotn,  piercing  the  base  of  the 
le»9er  winir.  6.  The  sphenoidal  fissure.  7,  The  foramen  rotiinduin,  8.  The  orbital 
surface  of  the  greater  wing.  9.  Its  tetnporal  surfnt^e.  10.  The  pttrrygoid  ridge,  H, 
The  pterygo-palaiine  canal.  12.  The  foramen  of  enirmnce  to  the  Vidian  canaL  13. 
The  internal  |nerygoid  plate,  14.  The  hanmlar  process.  15,  The  external  pterygoid 
ptatc.  16  The  foramen  spinosnm  17.  The  foramen  ovale.  18,  The  extremity  of 
th*  spiiKJits  procefts  of  the  sphenoid. 
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bone,  are  the  two  pterygoid  or  Vidian  canals,  which  give  passage  to  the 
Vidian  nerve  and  artery  at  each  side. 

The  posUiior  surface  is  flat  and  rough,  and  articulates  with  the  basflar 
process  of  the  occipital  bone.  In  the  adult  this  union  is  usually  completed 
by  bone;  from  which  circumstance  the  sphenoid,  in  conjunction  with  the 
occipital,  is  described  by  Soemmering  and  Meckel  as  a  single  bone,  under 
the  name  of  spheno-occipital.  The  posterior  surface  is  continuous  on 
each  side  with  the  spinous  process,  and  at  the  angle  of  union  is  the  termi^ 
nation  of  the  Vidian  canal. 

The  lesser  wings  (processes  of  Ingrassias)  are  thin  and  triangular,  the 
base  being  attached  to  the  upper  and  anterior  part  of  the  body  of  the  sphe- 
noid, and  the  apex  extended  outwards,  and  terminating  in  an  acute  point 
The  anterior  border  is  irregularly  serrated,  the  posterior  being  free  and 
rounded,  and  received  into  the  fissure  of  Sylvius  of  the  cerebrum.  The 
inner  extremity  of  this  border  is  the  anterior  clinoid  process,  which  is  sup- 
ported by  a  short  pillar  of  bone,  giving  attachment  to  a  part  of  the  com- 
mon tendon  of  the  muscles  of  the  orbit.  The  lesser  wing  forms  the  pos- 
terior part  of  the  roof  of  the  orbit,  and  its  base  is  traversed  by  the  optio 
foramen. 

The  greater  wings  present  three  surfaces ;  a  superior  or  cerebral,  which 
forms  part  of  the  middle  fossa  of  the  base  of  the  skull,  an  anterior  surface 
which  assists  in  forming  the  outer  wall  of  the  orbit,  and  an  external  sur- 
face divided  into  two  parts  by  the  pterygoid  ridge.  The  superior  part  of 
the  external  surface  enters  into  the  formation  of  the  temporal  fossa,  and  the 
inferior  portion  forms  part  of  the  zygomatic  fossa.  The  pterygoid  ridge, 
dividing  the  two,  gives  attachment  to  the  upper  origin  of  the  pterygoideus 
externus  muscle. 

The  spinous  processes  project  backwards  at  each  side  from  the  base  of 
the  greater  wings  of  the  sphenoid,  and  are  received  into  the  angular  inter- 
vals between  tlie  squamous  and  petrous  portions  of  the  temporal  bones. 
Piercing  the  base  of  each  process  is  a  large  oval  opening,  Hie  foramen 
ovale;  nearer  its  apex  a  smaller  opening,  the  foramen  spitiosum;  and 
extending  downwards  from  the  apex  a  short  spine,  which  gives  attachment 
to  the  internal  lateral  ligament  of  the  lower  jaw  and  to  the  laxator  tym- 
pani  muscle.  The  external  border  of  the  spinous  process  is  rough,  to 
articulate  with  the  lower  border  of  the  squamous  portion  of  the  temporal 
bone ;  the  internal  forms  the  anterior  boundary  of  the  foramen  lacerum 
basis  cranii,  and  is  somewhat  grooved  for  the  reception  of  the  Eustachian 
tube. 

The  pterygoid  processes  descend  perpendicularly  from  the  base  of  the 
greater  wings,  and  form  in  the  articulated  skull  the  lateral  boundaries  of 
the  posterior  nares.  Each  process  consists  of  an  external  and  internal 
plate,  and  an  anterior  surface.  The  external  plate  is  broad  and  thin, 
giving  attachment,  by  its  external  surface,  to  the  external  pterygoid 
muscle,  and  by  its  internal  surface  to  the  internal  pterygoid.  This  plate 
is  sometimes  pierced  by  a  foramen,  which  is  not  unfrequently  formed  by 
a  process  of  communication  passing  between  it  and  the  spinous  process. 
The  internal  pterygoid  plate  is  long  and  narrow,  and  terminated  at  its 
extremity  by  a  curved  hook,  the  hamular  process,  around  which  plays  the 
tendon  of  the  tensor  palati  muscle.  At  the  base  of  the  internal  pter}'goid 
plate  is  a  small  oblong  depression,  the  scaphoid  fossa,  from  which  arises 
the  circumflexus  or  tensor  palati  muscle.     The  interval  between  the  two 
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pterygoid  plates  is  the  ptetygoid  fossa ;  and  the  two  plates  are  separated 

inferiorly  by  an  an^lar  notch  ( palatine)^  which  receives  the  tuberosity,  or 
pterygoid  process y  of  the  palate  booe.  The  anterior  s\irface  of  tlie  ptery- 
goid process  is  broad  near  its  base,  and  supports  Meckel's  ganglion.  Tlie 
base  of  the  process  is  pierced  by  the  Vidian  canaL 

Development. — By  tioelve  centres :  four  for  the  body,  viz.  two  for  its 
Anterior  (spheno-orbital),  and  two  for  its  posterior  part  (spheno-temporalj; 
four  for  the  four  wings;  two  for  the  interuid  pterygoid  plates,  and  two  for 
the  sphenoidal  spongy  bones.  Ossification  commences  in  the  viirious 
pieces  of  the  sphenoid  in  the  following  order: — greater  ala*,  at  about  the 
same  time  with  the  otlier  bones  of  the  cranium  ;  lesser  ake  and  posterior 
body,  at  the  end  of  the  second  month ;  anterior  body  ai  the  end  of  the 
third  ;  internal  pterygoid  plate  and  spong)'  bones,  between  the  period  of 
birth  and  the  second  year.  Osseous  union  occurs  first  between  liie  centres 
for  die  posterior  body,  and  at  about  the  same  time  between  each  centre  of 
the  anterior  body  an  J  its  corresponding  (lesser)  ala  ;  the  third  union  takes 
place  between  the  internal  pterygoid  plate  and  the  greater  ala ;  the  fourth 
between  the  two  centres  of  the  anterior  body,  and  at  the  same  time  bf* 
tween  the  anterior  and  posterior  body.  This  is  the  state  of  union  at  birth, 
the  bone  consisting  of  five  centres,  one  being  the  body  and  lesser  ala? ; 
one,  on  each  side,  the  great  ala  and  internal  pterjgoid  plate;  and  the 
remaining  two  the  sphenoidal  spongy  bones.  The  greater  alae  unite  with 
the  body  during  the  first  year;  the  spongj'  bones  after  pubeily;  and  the 
Dody  of  the  sphenoid  with  tlie  basilar  process  of  the  occipital  bone  be- 
tween eighteen  and  twenty-five, 

Jlrtitulations.  — With  twelve  bones;  that  is,  with  all  the  bones  of  the 
head,  and  five  of  the  face,  viz*  the  two  malar,  two  palate,  and  the  vomer. 

Mtachment  of  Musrles, — To  twelve  pairs :  temporal,  external  ptery- 
goid, internal  ]>terygoid,  superior  constrictor,  tensor  palati,  laxator  t}in- 
pani,  levator  jialpebrte,  obliquus  superior,  superior  rectus,  internal  rectus^i 
inferior  rectus,  and  external  rectus,  ^ 

Ethmoid  Bonk. — ^The  ethmoid  (f^p^^f,  a  aeve)  is  a  sqti are-shaped  cel- 
lular bnne,  situated »bet ween  the  two  orbits,  at  the  root  of  the  nose,  and 
perforated  upon  its  upper  surface  by  a  munber  of  small  openings,  from 
whicii  peculiarity  it  has  received  its  name,  it  consists  of  a  perpendicuhir 
lamella  and  two  latend  masses. 

The  perpendicular  lamella  is  a  thin  central  plate,  which  articulates  \\\\\k  ^ 
tlie  vomer  and  cartilage  of  the  septum,  and  asfsists  in  forndng  the  septum 
of  the  nose.     It  is  surmounted  superiorly  by  a  thick  and  strong  procebs^ 
the  crista  galll^  which  projects  into  the   cavity  of  the  skull,  and  givci 
attachment  to  the  falx  cerebri.     From  the  base  of  the  anterior  border  of 
this  process  there  project  ff>rward  two  small  plates,  alar  processes^  which 
are  received  into  corresponding  depres!>ions  in  the  frontal  bone,  and  often 
complete  posteriorly  the  foramen  cterum.     Or*  each  side  of  the  crista  gallij  * 
upon  the  upper  surface  of  the  bone,  is  a  thin  and  grooved  plate  perforated 
by  a  number  of  small  openings,  ihe  crihnform  /iime/^, which  supports  the 
bulb  of  the  olfactory  nerve,  and  gives  passvige  to  its  filaments,  and  to  the 
nasal  branch  of  the  ophthalmi'^  nerve.     In  the  middle  of  the  groove  of 
(his  lamella  the  foramina  pierce  the  bone  completely,  but  at  either  side! 
they  are  the  apertures  of  canals,  which  nm   tVir   some    distance   in  tht 
iubstance  of  the  central  lamella,  inner  wall  of  llie  latei-al  mass,  and  spongy 
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bones.     The  opening  for  the  nasal  nerve  is  a  nar-  Fig.  33.^ 

row  slit  in  the  anterior  part  of  the  cribriform  la- 
mella, close  to  the  crista  galli.  The  cribriform 
lamella  serves  to  connect  3ie  lateral  masses  with 
the  perpendicular  plate. 

The  lateral  masses  ^labyrinthi)  are  divisible 
into  an  internal  and  external  surface,  and  four 
borders,  superior,  inferior,  anterior,  and  posterior. 
The  internal  surface  is  rough  and  slightly  convex, 
and  forms  the  external  boundary  of  the  upper  part 
of  the  nasal  fossae.  Towards  the  posterior  border 
of  this  surface  is  a  narrow  horizontal  fissure,  the 
superior  meatus  of  the  nose,  the  upper  margin  of  which  is  thin,  and 
somewhat  curled  inwards ;  hence  it  is  named  the  superior  turbinated  bone 
(concha  superior).  Below  the  meatus  is  the  convex  surface  of  another 
thin  plate,  which  is  curled  outwards,  and  forms  the  lower  border  of  the 
mass,  the  middle  turbinated  bone  (concha  media).  The  external  surface 
is  quadrilateral  and  smooth,  hence  it  is  named  os  planum^  and,  from  its 
thinness,  lamina  papyracea ;  it  enters  into  the  formation  of  the  inner  wall 
of  the  orbit. 

ITie  superior  border  is  irregular  and  cellular,  the  cells  being  completed 
by  the  edges  of  the  ethmoidal  fissure  of  the  frontal  bone.  This  border  is 
crossed  by  two  grooves,  sometimes  complete  canals,  opening  into  the 
orbit  bv  the  anterior  and  posterior  ethmoidal  foramina.  The  inferior  bor* 
der  is  formed  internally  by  the  lower  border  of  the  middle  turbinated  bone, 
and  externally  by  a  concave  irregular  fossa,  the  upi)er  boundar)'  of  the 
middle  meatus.  The  anterior  border^  presents  a  number  of  incomplete 
cells,  which  are  closed  by  the  superior  maxillary  and  lachrymal  bone ;  and 
the  posterior  border  is  regularly  cellular,  to  articulate  with  the  sphenoid 
and  palate  bones. 

The  lateral  masses  are  composed  of  cells,  which  are  divided  by  a  thin 
partition  into  anterior  and  posterior  ethmoidal  cells.  The  anterior,  the 
most  numerous,  communicate  with  the  frontal  sinuses,  and  open  by  means 
of  an  irregular  and  incomplete  tubular  canal,  the  infundibulum^  into  the 
middle  meatus.  The  posterior  aJls,  fewer  in  number,  open  into  the  su- 
perior meatus. 

Development. — By  three  centres :  one  for  each  lateral  mass,  and  one  for 
the  perpendicular  lamella.  Ossification  commences  in  the  lateral  masses 
at  about  the  beginning  of  the  fifth  month,  appearing  first  in  the  os  planum 
and  then  in  the  spongy  bones.  During  the  latter  half  of  the  first  year 
after  birth,  the  central  lamella  and  lamina  cribrosa  begin  to  ossify,  ana  are 
united  to  the  lateral  masses  by  the  beginning  of  the  second  year.  The 
cells  of  the  ethmoid  are  developed  in  the  course  of  the  fourth  and  fifth  year. 

*  The  ethmoid  bone  seen  from  above  and  behind.  1.  The  central  lamella.  2,2.  The 
lateral  masses ;  the  numbers  are  placed  on  the  posterior  border  of  the  lateral  mass  at 
each  side.  3.  The  crista  galli  process.  4.  The  cribriform  plate  of  the  left  side,  pierced 
by  its  foramina.  6.  The  hollow  space  immediately  al>ove  and  to  the  left  of  this  num- 
ber is  the  superior  meatus.  6.  The  superior  turbinated  bone.  7.  The  middle  turbinated 
bone  ;  the  numbers  5, 6,  7.  are  situated  upon  the  internal  surface  of  the  left  lateral  mass, 
near  its  posterior  part.  The  interval  between  these  parts  is  the  superior  meatus.  8.  The 
external  surface  of  the  lateral  mass,  or  os  planum.  9.  The  superior  or  frontal  border 
of  the  lateral  mass,  grooved  by  the  anterior  and  posterior  ethmoidal  canals.  lO.  Refers 
to  the  concavity  of  the  middle  turbinated  bone,  which  is  the  upoer  boundary  of  th« 
miiidle  meatus. 
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Artiadations. — With  thirteen  bones;  two  of  tlie  cranium, — the  frontal 
and  sphenoid ;  the  rest  of  the  face,  viz.  ihe  nasal,  superior  maxillary,  la 
chrynial,  palate,  the  inferior  turbinated,  and  the  vomer. 

No  muscles  are  attached  to  this  bone. 

BONES   OF   THE   FACE, 

The  face  is  composed  of  fourteen  bones ;  viz.  the 
Two  nasal,  Two  palate, 

Two  superior  maxillary,  Two  mferior  lurbinated, 

Two  lachrymal,  Vomer, 

Two  malar,  Inferior  maxillary. 

Nasal  Bokes. — The  nasal  (fig,  39 J  are  two  small  (juadran^lar  bone^,| 
fbmiing  by  their  union  the  bridge  and  base  of  tlie  nose.     Upon  the  upper j 
surface  they  are  convex,  and  pierced  by  a  foramen  for  a  small  arter)' ;  oiil 
ihe  under  surface  they  are  somewhat  concave,  and  marked  by  a  groove^ 
which  lodges  the  nasal  bmnch  of  tlie  ophllialmic  nerve.     The  superiof 
border  is  narrow  and  thick,  the  inferior  broad,  thin,  and  irre§^ular. 

Development,- — By  a  single  centre  for  each  bone,  the  first  ossific  dep€ 
sition  making  its  appearance  at  the  same  time  as  in  the  vertebrse. 

./IrtlculaHons, — With  ybur  bones :  frontal,  ethmoidal,  nasal,  and  supe 
rior  maxillar^^ 

Jhtachment  of  Muscles* — It  has  in  relation  with  it  the  pyramidalis  nasi, 
and  compressor  nasi ;  but  neither  of  these  muscles  is  inserted  into  it. 

Superior  Maxillary  Bones,— The  superior  maxillary  are  the  largest 
bones  of  the  face,  with  the  exception  of  the  lower  jaw  ;  they  form,  by  their 
union»  the  whole  of  the  upper  jaw,  and  assist  in  the  construction  of  the 
nose,  the  orbit,  the  cheek,  and  the  palate*  Each  bone  is  divisible  into 
body  and  four  processes. 

The  body  is  triangiilar  in  form,  and  hollowed  in 
^^*  its  interior  into  a  large  cavity,  the  antrum  vinxUlare 

(antrum  of  High  more).     It  presents  for  examina- 
tion fonr  surfaces,  external  or  facial,  internal  or 
nasal,  posterior  or  zygomatic,   and   superior  oJ 
-^t^JJk         orbital. 
^^  The  external^  otfacml  surface^  forms  the  anteriofl 

%'^^^jljl^i ,ff^  part  of  the  bone;   it  is  irregularly  concave,  and 

presents  a  deep  depression  towards  its  centre,  the 
canine.  Jbssa^  which  gives  attachment  lo  two  mus- 
cles, the  compressor  nasi  and  letmtor  anguli  om. 
Immediately  above  this  fossa  is  the  infra-ortnlal 
Jhrfimen^  the  termination  of  the  infra-orbital  canal, 
transmitting  the  superior  raaxillarj^  nerve  and  infra- 
orbital artery ;  and  above  the  infra-orbital  foramen 

•  Tlie  luperior  maxUlftiy  bone  of  the  riRht  siitf?,  as  seen  from  the  Inlemt  n'fje^ot.  1^ 
The  exierrml  or  fiiciiil  stir^e  ;  the  dppre««ioo  in  wtMch  Uie  figure  i«  pUced  h  thi^cnnm 
fn^ML,  2,  The  posterior,  or  zygomatia  ttirfacp.  3,  Ttie  sup«>rior  or  orbital  Aurface.  ^ 
The  infranorbitsii  fomincn ;  it  is  situnted  immeiliatety  betow  it^e  nuiiit>er.  5.  Ttie  tnfrji 
'jfbiiiil  c4nal^  kading  to  the  infra-orbital  foramen,  *\,  The  inferior  border  of  tbe  orbit 
7,  Tbe  malar  process,  8.  Tbe  nawil  prooe?».  0.  Tlie  eoncaviiy  formiPU  tbe  lalentl 
liotjodary  of  the  anterior  nares.  10,  Ttie  nasal  spine,  i  L  Tbe  incisive,  or  myniforriB^ 
'VwBa.  12.  The  alveolar  process.  13,  The  internal  border  of  tbe  orbitu)  surfaooi  wbichi«> 
%^iicu?at«i  with  tho  ethmoid  and  paJaie  bone.     14.  Tli«  concavity  which  Aitioulaiea  with 
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Ihe  lower  marmn  of  the  orbit,  c^bntinuous  externally  with  the  rough  articu- 
lar surface  of  me  malar  process,  and  internally  with  a  thick  ascending  plate, 
the  nasal  process.  Towards  the  middle  line  of  the  face  this  surface  is 
bouncled  by  the  concave  border  of  the  opening  of  the  nose,  which  is  pro- 
jected forwards  at  its  inferior  termination  into  a  sharp  process,  forming, 
with  a  similar  process  of  the  opposite  bone,  the  nasal  spine.  Beneath  the 
nasal  spine,  and  above  the  two  superior  incisor  teeth,  is  a  slight  depression, 
the  incisive  J  or  myrtiform  fossa^  which  gives  origin  to  the  depressor  labii 
superioris  aJaeque  nasi  muscle.  The  m)Ttiforra  fossa  is  divided  from  the 
canine  fossa  by  a  perpendicular  ridge,  corresponding  with  the  direction 
of  the  root  of  the  canine  tooth.  The  inferior  boundary  of  the  facial  surface 
is  the  alveolar  process  which  contains  the  teeth  of  the  upper  jaw ;  and  it 
is  separated  from  the  zygomatic  surface  by  a  strong  projecting  eminence, 
the  malar  process. 

The  inlemaly  or  nasal  surface^  presents  a  large  irregular  opening,  lead- 
ing into  the  antrum  maxillare  ;  this  opening  is  nearly  closed  in  the  articu- 
lated skull  by  the  ethmoid,  palate,  lachrymal,  and  inferior  turbinated  bones. 
The  cavity  of  the  antrum  is  somewhat  triangular,  corresponding  in  shape 
with  the  form  of  the  body  of  the  bone.  Upon  its  inner  wall  are  numerous 
grooves,  lodging  branches  of  the  superior  maxillary  nerve,  and  projecting 
mto  its  floor  several  conical  processes,  corresponding  with  the  roots  of  the 
first  and  second  molar  teeth.  In  front  of  the  opening  of  the  antrum  is  the 
strong  ascending  plate  of  the  nasal  process,  marked  inferiorly  by  a  rough 
horizontal  ridge  (crista  turbinalis  inferior),  which  gives  attachment  to  me 
inferior  turbinated  bone.  The  concave  depression  immediately  above  this 
ridge  corresponds  with  the  middle  meatus  of  the  nose,  and  that  below  the 
rid»re  with  the  inferior  meatus.  Between  the  nasal  process  and  the  opening 
of  tne  antrum,  is  a  deep  vertical  groove  (sulcus  lachrymalis)  which  is  con- 
verted into  a  canal  by  the  lachrymal  and  inferior  turbinated  bone,  and  consti- 
tutes the  nasal  duct.  The  superior  border  of  the  nasal  surface  is  irregularly 
cellular,  and  articulates  with  the  lachrymal  and  ethmoid  bone ;  the  poste* 
rior  border  is  rouffh,  and  articulates  with  the  palate  bone ;  the  anterior 
border  is  sharp,  and  forms  the  free  margin  of  the  opening  of  the  nose ;  and 
from  the  in/mor  border  projects  inwards  a  strong  horizontal  plate,  the 
palate  process. 

The  posterior  surface  may  be  called  zygomatic^  from  forming  part  of 
the  zygomatic  fossa ;  it  is  bounded  externally  by  the  malar  process,  and 
internally  by  a  rough  and  rounderl  border,  the  tuberosity^  which  is  pierced 
by  a  number  of  small  foramina  (foramina  alveolaria  posteriora),  giving 
passage  to  the  posterior  dental  nerves  and  branches  of  the  superior  dent£d 
artery.  The  lower  part  of  this  tuberosity  presents  a  rough  oval  surface,  to 
articulate  with  the  palate  bone,  and  immediately  above  and  to  the  inner 
side  of  this  articular  surface  a  smooth  groove,  which  forms  part  of  the  pos- 
terior palatine  canal.  The  superior  border  is  smooth  and  rounded  to  form 
the  lower  boundary  of  the  spheno-maxillary  fissure,  and  is  marked  by  a 
notch,  the  commencement  of  the  infra-orbital  canal.  The  inferior  boundary 
is  the  alveolar  process,  containing  the  last  two  molar  teeth. 

The  orbital  surface  is  triangular  and  thin,  and  constitutes  the  floor  of 
the  orbit.     It  is  bounded  internally  by  an  irregular  edge,  which  articulaten 

the  lachrymal  bone,  and  forms  the  commencement  of  the  naval  duct.  15.  The  cristm 
nntalif  of  the  palate  process,  t.  The  two  incisor  teeth,  e.  The  canine,  b.  The  twn 
Ineuspidati.    m.  The  three  molarea. 
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with  the  palate,  ethmoid,  and  lachrymal  bone ;  posteriorly,  by  tue  i^mooth 
border  uhich  enters  into  the  formation  of  tlie  spbeno-maxillar)*  fissure; 
and,  anteriorly,  by  a  convex  margin,  partly  smooth  and  parlJy  rou|^h,  ibe 
sraoolh  [jortion  forming  part  of  the  lower  border  o(  ttie  orbh,  and  tbe  j 
rough  articnlating  with  the  malar  bone.  The  middle  of  tliis  surface  i& 
channelled  by  a  deep  groove  and  canal,  the  infra-orbital,  which  termi- 
nates at  the  infra-orbital  foramen ;  and  near  the  root  of  the  nasaJ  procesa  ] 
is  a  slight  depression,  marking  tlie  origin  of  the  inferior  oblique  muscle  of 
the  eyeball. 

The  four  processes  of  tbe  superior  maxillary  bone  are  tlie  nasaJ,  malar, 
alveolar,  and  palate. 

Tlitj  ruisal  process  ascends  by  the  side  of  the  nose,  to  which  it  forms  the 
lateral  boundary,  and  articulates  with  the  frontal  and  nasal  bone.  By  its 
external  surface  it  g;ives  attachment  to  die  levator  labii  superioris  alaeque 
nasi,  and  to  the  orbicularis  palpebrarum  muscle.  Its  internal  suifare  con- 
tributes to  hrm  the  inner  wall  of  the  nares,  and  is  marked  transversely  by 
a  horizontal  ridge  (crista  turbinalis  superior)  which  divides  it  into  two 
portions,  one  above  the  ridge,  irregular  and  uneven,  for  ^ving  attachment 
to  and  completing  the  cells  of  the  lateral  mass  of  the  ethmoid  ;  die  other 
below,  smooth  and  concave,  corresponding  with  the  middle  meatus.  The 
posterior  border  is  tliick,  and  hollo werl  into  a  groove  for  the  nasal  ducL 
The  margin  of  the  nasal  process,  which  is  continuous  wiUi  the  lower 
border  of  the  orbit,  is  sharp  and  marked  by  a  small  taker ch  which  serves  | 
aa  a  guide  to  the  introduction  of  tJie  knife  in  tlie  operation  for  fistula 
lachrymalis. 

The  nmkir  process,  large  and  irregular,  is  situated  at  the  angle  of  sepa« 
ration  between  tlie  facial  and  zygomatic  surfaces,  and  presents  a  triangular  ; 
surface  for  articulation  with  the  malar  bone. 

The  alveolar  process  forms  the  lower  margin  of  the  bone ;  it  is  spongy 
and  tteiluiar  in  texture,  and  excavated  inty  deep  holes  for  tlie  leceplion 
of  eight  teetb, 

'l*he  palate  process  is  thick  and  strong,  and  projects  horizontally  inwards 
from  liie  inner  surface  of  the  body  of  tlie  bone.  Superiorly,  it  is  concave 
and  smooth,  and  forms  the  floor  of  the  nares  ;  inferiorly,  it  is  also  concave 
but  uneven,  and  assists  in  tlie  formation  of  the  roof  of  the  palate.  This 
surface  is  marked  by  a  deep  groove,  which  lodges  the  posterior  palatine 
nen^e  and  artery.  Its  internal  edge  is  raised  into  a  ridge  (crista  nasalis), 
which,  with  a  corresponding  ridge  in  tlie  opposite  bone,  forms  a^groove 
for  the  reception  of  ihe  vomer.  I'he  prolongation  of  this  ridge  forwards 
beyond  tlie  level  of  the  facial  surface  of  the  bone  is  the  nasal  spine.  At 
the  anterior  extremity  of  its  nasal  surface  is  a  foramen,  which  leads  into  a 
canal  formed  conjointly  by  the  two  superior  maxillary  bones,  the  anterior 
palatine  canaL  The  termination  of  this  canal  is  situated  immediately 
behind  tlie  incisor  teeth,  hence  it  is  also  named  the  incisive  foramen. 
Associated  with  the  incisive  openings  and  canal  are  two  smtdler  canals, 
the  naso- palatine,  which  transmit  the  naso-palatine  nen'es.  These  canals 
are  situated  in  the  walls  of  the  incisive  canal,  and  terminate  inferiorly  in 
that  canal,  either  by  separate  openings  or  conjoined. 

Development. — By  Jour  centres;  one  for  the  anterior  part  of  the  palate,  1 
and  incisive  portion  of  the  alveolar  process  (the  permanence  of  this  piece' 
constitutes  the  intermaxillary  bone  of  animals) ;  one  for  that  portion  of  the  i 
aone  lying  internally  to  the  infra*orbital  canal  and  foramen  j  one  for  that  i 
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portion  lying  externally  to  the  infra-orbital  groove  and  canal ;  and  one 
for  the  palate  process.  The  superior  maxillary  bone  is  one  of  the  earliest 
to  show  signs  of  ossification,  this'process  beginning  in  the  alveolar  pro» 
cess,  and  being  associated  with  the  early  development  of  teeth.  The 
early  development  of  the  alveolar  process,  and  the  consequent  fusion  at 
this  point  of  the  original  pieces,  explains  the  difficulties  which  have  been 
felt  by  anatomists  in  determining  the  precise  number  of  the  ossifying  cen- 
tres of  this  bone. 

Articulations, — With  nine  bones;  viz.  with  two  of  the  cranium,  and 
with  all  the  bones  of  the  face,  excepting  the  inferior  maxillary.  These 
are,  the  frontal  and  ethmoid ;  nasal,  lachrymal,  malar,  inferior  turbinated, 
palate,  vomer,  and  its  fellow  of  the  opposite  side. 

Attachment  of  Muscles. — To  nine;  orbicularis  palpebrarum,  oblicpus 
inferior  oculi,  levator  labii  superioris  alaeque  nasi,  levator  labii  supenoris 
pro])rius,  levator  anguli  oris,  compressor  nasi,  depressor  labii  superioris 
akeque  nasi,  buccinator,  masseter. 

Lachrymal  Bones  (os  unguis,  from  an  imagined  resemblance  to  a 
finger-nail). — The  lachrymal  is  a  thin  oval-shaped  plate  of  bone,  situated 
at  the  anterior  and  inner  angle  of  the  orbit.  It  may  be  „.  «j^ 
divided  into  an  external  and  internal  surface  and  four  bor-  *^* 
ders.  The  external  surface  is  smooth  and  marked  by  a  ver- 
tical ridge,  the  laohrymal  crest,  into  two  portions,  one  of 
which  is  flat  and  enters  into  the  formation  of  the  orbit,  hence 
may  be  called  the  orbital  portion ;  the  other  is  concave,  and 
lodges  the  lachrymal  sac,  hence,  the  lachrymal  portion, 
llie  crest  is  expanded  inferiorly  into  a  hook-shaped  process 
(hamulus  lachrymalis),  which  forms  part  of  the  outer  boundary 
of  the  fossa  lachrymalis.  The  internal  surface  is  uneven,  and  completes 
the  anterior  ethmoid  cells ;  it  assists  also  in  forming-the  wall  of  the  nasal 
fossae  and  nasal  duct,     llie  four  borders  articulate  with  adjoining  bones. 

Development.  —  By  a  single  centre,  appearing  in  the  early  psut  of  the 
third  month. 

Articulations.  —  With  four  bones :  two  of  the  cranium,  frontal  and 
ethmoid ;  and  two  of  the  face,  superior  maxillary  and  inferior  turbinated 
bone. 

Attachment  of  Muscles. — To  one  muscle,  the  tensor  tarsi,  and  to  an 
expansion  of  the  ten  do  oculi,  the  former  arising  from  the  orbital  surface, 
the  other  being  attached  to  the  lachrymal  crest. 

Malar  Bones  (mo/a,  the  cheek). — The  malar  (fig.  39)  is  the  strong  cjuad- 
rangular  bone  which  forms  the  prominence  of  the  cheek.  It  is  divisible 
into  an  external  and  internal  surface  and  four  processes,  the  frontal,  orbital, 
maxillary,  and  zygomatic.  The  external  surface  is  smooth  and  convex, 
and  pierced  by  several  small  openings  which  give  passage  to  filaments  of 
the  temporo-malar  nerve  and  minute  arteries.     The  internal  surface  is 

•The  lachrymal  bone  of  the  right  side,  viewed  upon  its  external  or  orbital  surface. 
1.  The  orbital  portion  of  the  bone.  2.  The  lachrymal  portion;  the  prominent  ridg« 
between  these  two  portions  is  the  crest.  3.  The  lower  termination  of  the  crest,  the 
hHmuliis  lachrymalis.  4.  The  superior  border  which  articulates  with  the  frontal  t)one 
!^.  The  posterior  border,  which  articulates  with  the  ethmoid  bone.  0.  The  anterior 
border,  which  articulates  with  the  superior  maxillary  bone.  7.  The  border  which  arti 
culates  with  the  inferioi  turbinated  bone. 
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Fig.  30.« 


concave,  partly  smooth  and  partly  rough ;  smooth  where  it  forms  part  of 
the  temporal  fussa,  and  rough  where  it  articulates  with  the  superior  inaxil* 
litry  bnne. 

The  Jrantal  process  ascends  perpendicularly  to  form  the  outer  border  1 
of  the  firhit,  and  to  articulate  with  the  external  angular  proct-bs  of  d»e 
ft'otital  bone,    'llie  orbital  process  is  a  thick  plate,  which  projects  iinvard&J 
from  the  frontal  process,  and  unites  with  tlie  |2jeat  ala  of  the  sphen<.»id  lo 
constitute  the  outer  wall  of  the  orbit.     It  is  pierced  by  several  small  fora-r 
mina,  for  the   passage  of  the   temporo-malar  filamenls  of  the   superior 
maxillary  nerve.     The  maxillary  process  is  broad,  and  articul;ites  wiib 
Uie  superior  maxillary'  bone.     The  zygomatic  process^  narrower  iban  thcij 
rest,  projects  backwfirds  to  unite  with  tlie  zygoma  of  die  tem[)()ral  b  'tie. 

l)emli}pnient. — By  a  single  centre  :  in  rare  instanceii!^  by  two  or  three. 
In  many  animaLs  the  malar  bone  is  permanently  divided  into  two  porlionsn  j 
orbital  and  malar«     Ossification  commences  in  die  malar  bone  soon  aftee  ] 
the  vertebra*. 

A'ticuktiom.  —  Wilh  /bwf  bones;  three  of  the  cranium,  frontal,  lem-  , 
poral,  and  sphenoid  ;  and  one  of  tlie  face,  the  superior  miLxillary  bone, 

Mtachment  of  Muscles,  —  To  Jive :  levator  labii  superiori^i  proprius,  1 
zygomatic  us  minor  and  major,  masseter,  and  temporal. 

Palate  Bones. — The  palate  bones  are  situated  at  the  posterior  part  ^ 
the  nares,  wliere  they  enter  into  the  tbrmation  of  the  palate,  tbe  side  of  the! 
nose,  and  the  posterior  part  of  llie  floor  of  tJie  orbit;  i 
hence  they  mij[^ht,  with  great  propriety,  be  named  tlie  1 
palato-nnso-orbilyl  bones.  Each  bone  resemlih^s,  ii^i 
general  form,  the  letter  L,  and  is  divisible  iJito  a  ^ 
horizont^J  plate,  a  perpendicular  plate,  and  a  ptery- 
goid process  or  tuberosity. 

The  hoiizonlai  plate  is  quadrilateral ;  and  f>resenta  j 
two  surfaces,  one  superior,  which  enters  into  the  forr  I 
raatton  of  the  door  of  the  nares^  the  other  inferior, 
ibrming  the  pojjterior  part  of  Hie  hard  palate.      The 
superior  surface  is  concave,  and  rises  towards  the 
middle  line,  where  it  unites  with  its  fellow  of  the  I 
opposite  side  and  forms  part  of  a  crest  (crista  nasalis),  which  articulatet ! 
widi  the  vomer.      The  iiiferior  surface  is  uneven,  and  marked  by  a  slight 
transverse  ridge,  to  which  is  attached  the  tendinous  expansion  of  the  ten* 
sor  palali  muscle.     Near  its  external  border  are  two  openings,  one  larga  j 
and  one  small,  the  posterior  palatine  foramina  ;  tlie  former  transmits  tiie  , 

•A  posterior  vif»w  of  Uie  rifjht  pnlato  botie  in  its  naiLmil  po*rtion;  it  ts  sli^litty  turned 
on  one  Mi!«,  lo  ubtain  n  aighi  uf  itie  internal  siirface  of  t!ie  perpendicular  plale  (2).     I,  Th#  | 
liOriKontal  plme  of  the  Ixme;  its  upper  or  nn^iil  surface.     2»  The  perpemlicuiar  plate  | 
ii#  internal  or  nasal  surface.     U,  J0«  11.  The  pierygoiti  proce^i  or  tuberosity      4.  Iti4 
thick  ihtertml  l>ttrc!er  of  tbe  borizonial  p]aie,  which,  artictilaung  wiUi  the  aimttar  hordef 
of  Uio  oppowte  b»>ne,  forma  the  crista  nnsalis  for  the  retiepUon  of  the  vomer.     X  The 
pointed  prcK*es«,  which,  wiUi  a  similar  proces*  of  the  opposite  Ijone,  forms  rhe  patato 
spine.     <n  The  hfM\zo\\\i\\  ritJ^e  which  gives  aiiachment  to  rbe  inferior  turbinated  bonp  j 
Uie  concoviiy  b€»luw  ihis  ridge  enters  into  the  formntion  of  the  inferior  meatus,  and  Uia 
concavity  (2)  above  the  ridgo  into  thnt  of  Uie  middle  meatus.     7»  The  sphemvpHlatino 
iiOlch»     8,  TJio  orbital  portion.     0,  The  crista  lurbinah's  superior  for  the  tiiiddle  ttirbi-  | 
tilled  l>one*     10.  The  middle  facet  of  the  tuberoiity,  which  enters  into  tlie  formiition  of  j 
tho  pterygoid  fo$&a.     The  faceu  H  and  3  articulate  witti  the  two  pteryg^oid  plutes,  II  | 
With  ilif  mierniil,  Had  3  wjtU  iho  extornftL 
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posterior  palatine  nerve  and  artery,  and  the  latter  the  middle  palatine 
nerve.  The  posterior  border  is  concave,  and  presents  at  its  inner  extre- 
mity a  sharp  point,  which,  with  a  corresponding  point  in  the  opposite 
bone,  constitutes  the  palate  spine  for  the  attachment  of  the  azygos  uvulu: 
muscle. 

The  perpendicular  plate  is  also  quadrilateral ;  and  presents  two  surfaces, 
one  internal  or  nasal,  forming  a  part  of  the  wall  of  the  nares ;  the  other 
external,  bounding  the  spheno-m axillary  fossa  and  antrum.  The  internal 
surface  is  marked  near  its  middle  by  a  horizontal  ridge  (crista  turbinalis 
mferior),  to  which  is. united  the  inferior  turbinated  bone;  and,  at  about 
half  an  inch  above  this  ia  another  rid^e  (crista  turbinalis  superior)  for  the 
attachment  of  the  middle  turbinated  Done.  The  concave  surface  below 
the  inferior  ridge  is  the  lateral  boundary  of  the  inferior  meatus  of  the  nose ; 
that  between  the  two  ridges  corresponds  with  the  middle  meatus,  and  the 
surface  above  the  superior  ridge  with  the  superior  meatus.  The  external 
surfacey  extremely  irregular,  is  rough  on  each  side  for  articulati6n  with 
neighbouring  bones,  and  smooth  in  the  middle  to  constitute  the  inner 
boundary  of  the  spheno-maxiliary  fossa.  This  smooth  surface  terminates 
inferiorly  in  a  deep  groove,  which  being  completed  by  the  tuberosity  of 
the  superior  maxillary  bone  and  pterygoid  process  of  the  sphenoid,  forms 
the  posterior  palatine  canal. 

Near  the  upper  part  of  the  perpendicular  plate  is  a  large  oval  notch 
completed  by  the  sphenoid,  the  spheno-palatine  foramen^  which  transmits 
the  spheno-palatine  nerves  and  artery,  and  serves  to  divide  the  upper  ex- 
tremity of  the  bone  into  two  portions,  an  anterior  or  orbital,  and  a  poste- 
rior or  sphenoidal  portion.  The  orbital  portion  is  hollow  within,  and  pre- 
sents five  surfaces  externally,  three  articular,  and  two  free  ;  the  three 
articular  are  the  anterior,  which  looks  forward  and  articulates  with  the 
superior  maxillary  bone,  the  internal  with  the  eth-  y    37  • 

moid,  and  the  posterior  with  the  sphenoid.  The 
free  surfaces  are  the  superior  or  orbital,  which  forms 
the  posterior  part  of  the  floor  of  the  orbit,  and  the 
external,  which  looks  into  the  spheno-maxillary  fossa. 

The  sphenoidal  portion^  much  smaller  than  the 
orbital,  has  three  surfaces,  two  lateral  and  one  supe- 
rior. The  external  lateral  surface  enters  into  the 
formation  of  the  spheno-maxillary  fossa ;  the  internal 
lateral  forms  part  of  the  lateral  boundary  of  the  nares ; 
and  the  superior  surface  articulates  with  the  under 
part  of  the  body  of  the  sphenoid  bone,  and  assists 
the  sphenoidal  spongy  bones  in  closing  the  sphenoidal  sinuses.  This 
portion  takes  part  in  fiie  formation  of  the  pterygo-palatine  canal. 

The  pterygoid  process  or  tuberosity  of  the  palate  bone  is  the  thick  and 
rough  process  which  stands  backwards  from  the  angle  of  union  of  the 

•  The  perpend icnlar  plate  of  the  palate  bone  seen  upon  its  external  or  spheno-max- 
illary surface.  1.  The  rough  surface  of  this  plate,  which  articulates  with  the  superio* 
maxillary  bone  and  bounds  the  antrum.  2.  The  posterior  paUtine  can:il.  completct: 
by  the  tuberosity  of  the  superior  maxillary  bone  and  pterygoid  process.  The.roug.. 
surface  to  the  left  of  the  canal  (2)  articulates  with  the  internal  ptery^^oid  plate.  X 
The  spheno-palatine  notch.  4,  5,  G.  The  orbital  portion  of  the  perpendicular  plate.  4 
The  8pheno>maxillary  facet  of  this  portion;  5,  its  orbital  facet;  6,  its  maxillary  facet. 
to  articulate  with  the  superior  maxillary  bone.  7.  The  sphenoidal  portion  of  tbo  i>*r 
peodieular  plate.     8.  The  pterygoid  process  or  tuberosity  of  the  bone. 
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horizontal  with  the  perpendicular  portion  of  the  bone.     It  is  received  into 
the  ang^ular  tissure,  which  exists  between  the  two  plates  of  the  pterygoid 
process  at  iheir  inferior  extremity,  and  presents  three  surfaces:  one  coii'»l 
cave  and  smooth,  which  forms  part  of  the  pterygoid  fossa;  and  one  atl 
each  side  to  articulate  with  the  pterygoid  plates.     The  anterior  face  otj 
this  proces.s  is  rough,  and  articulates  witli  the  superior  maxillary  bone. 

Development. — By  a  single  centre,  which  appears  in  the  angle  of  union 
between  the  horizontal  and  perpendicular  portion,  at  die  same  Ume  with  J 
ossification  in  the  vertebnE. 

ArticutaHjCtns, — With  six  bones :  two  of  the  craniym,  the  sphenoid  and] 
ethmoid  ;  and  four  of  the  face,  tlie  superior  maxillary,  inferior  turbinated! 
bone,  vomer,  and  the  palate  bone  of  the  opposite  side* 

^itfachment  of  muscles. — To /bur  :  die  tensor  palati,  azygos  uvulse,! 
internal  and  external  pterygoid. 

Inferior  TURnrNATED  Bokes.— The  inferior  turbinated  or  spongy  boneJ 
is  a  thin  layer  of  light  and  porous  bone,  attached  to  die  crista  turbinalij 
inferior  of  the  inner  wall  of  the  nares,  arpd  projecting  inwards  toward»l 
the  septum  narium.     The  inferior  turbinated  bone  is  broad  in  front,  nar* 
row  and  tapering  behind,  and  slightly  curled  upon  itself,  so  as  to  beaJti 
some  resemblance  to  one  valve  o!  a  bivalve  shell,  hence  its  designation! 
concha  inferior.     The  bone  presents  for  examination  a  convex  and  a  con- 
cave surface,  and  a  soperior  and  an  inferior  border.     The  convex  mr/ac§\ 
looks  inwards  and  upwards,  and  forms  the  inferior  bonndarj'  of  the  middles 
meatus  naris;  it  is  marked  by  several  longitudinal  grooves  for  branches] 
of  tlie  spheno-palatine  nerve  and  artery.    1  lie  co7icave  siirface  looks  down-* 
wards  and  outwards,  and  constitutes  the  roof  of  the  inferior  meatus,    TheJ 
mpenor  border  is  irregular;  it  is  attached  to  the  crista  turbinalis  inferioi  ^ 
of  the  superior  maxillary  bone  in  front,  to  the  same  crest  on  the  palate 
bone  behind,  and  between  tbose  attachments  gives  off  two,  and  sometimes  J 
three,  thin  and  laminated  processes.    The  mt^st  anterior  of  these  processes,  J 
processus  lachri/Ttioii^f  articulates  with  the  lachr)'maJ  bone,  and  assists  in 
completing  the  nasal  duct.     The  middle  procesij,  processus  7naj:-iUariSf.\ 
descends  and  assists  in  closing  the  antrum  maxdlare;  while  the  posterior, 
processus  ethmoidalis^  which  is  often  wanting,  ascends  towards  the  eth- 
moid boiie,  and  also  takes  part  in  the  closure  of  the  antrum  max  ill  are, 
Ihe  inferior  border  is  rounded,  and  thicker  than  tlie  rest  of  the  bone. 

Development, — By  a  single  centre,  which  appears  at  about  the  middle  < 
of  the  first  year. 

It  aflTords  no  attachment  to  muscles. 

^/frticuifiHoTis. — With  your  bones:  the  ethmoid,  superior  maxillary,  la* 
chrymal,  and  palate* 

Vomer. — The  vomer  is  a  thin,  quadrilateral,  plate  of  bone,  forming  the 
posterior  and  inferior  part  of  the  septum  of  the  nares. 

The  superior  border  is  broad  and  expanded,  to  articulate,  in  the  middle, 
with  the  under  surface  of  the  body  of  the  sphenoid,  and  on  each  side  with 
the  processus  vaginalis  of  the  pterygoid  process.  The  anterior  part  of  diis 
hnrcler  is  hollowed  into  a  sheath  for  the  reception  of  ttie  ros(rum  of  the 
sphenoid.  The  inferior  border  is  thin  and  irregular,  and  is  rt^ceived  into 
the  grooved  summit  of  the  crista  nasalis.  The  posterior  border  is  sharp 
Hnd  free,  and  forms  the  posterior  division  of  the  two  nares.     The  antenof 
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border  is  more  or  less  deeply  grooved  for  the  reception  of  the  central  la- 
mella of  the  ethmoid  and  the  cartilage  of  the  septum.  This  groove  is  an 
indication  of  the  early  constitution  of  the  bone  of  two  lameUje,  united  at 
the  inferior  border.  The  vomer  not  unfrequently  presents  a  convexity  to 
one  or  the  other  side,  generally,  it  is  said,  to  the  left. 

Devehpmeni. — By  a  single  centre,  which  makes  its  appearance  at  the 
same,time  with  those  of  the  vertebrae.  Ossification  begins  from  below  and 
proceeds  upwards.  At  birth,  the  vomer  presents  the  form  of  a  trough,  in 
the  concavity  of  which  the  cartilage  of  the  septum  nasi  is  placed ;  it  is  this 
disposition  which  subsequendy  enables  the  bone  to  embrace  the  rostrum  of 
the  sphenoid. 

Atie  vomer  has  no  muscles  attached  to  it. 

j}*ciculatiom, — ^VVith  six  bones:  the  sphenoid,  ethmoid,  two  superior 
maxillary,  and  two  palate  bones,  and  with  the  cartilage  of  the  septum. 

Inferior  Maxillary  Bone. — The  lower  jaw  is  the  arch  of  bone  which 
contains  the  inferior  teeth ;  it  is  divisible  into  a  horizontal  portion  or  body, 
and  a  perpendicular  portion,  the  ramus,  at  each  side. 

Upon  the  external  surface  of  the  body  of  the  bone,  at  the  middle  line, 
and  extending  from  between  the  two  first  incisor  teeth  to  the  chin,  is  a 
slight  rid^,  crista  merUaliSy  which  indicates  the  point  of  conjunction  of 
the  lateraJ  halves  of  the  bone  in  the  young  subject,  the  symphysis.  Im- 
mediately external  to  this  ridge  is  a  depression  which  gives  origin  to  the 
depressor  labii  inferioris  muscle ;  and,  corresponding  with  the  root  of  the 
lateral  incisor  tooth,  another  depression,  the  incisive  /assay  for  the  levator 
labii  inferioris.  Further  outwards  is  an  oblique  opening,  the  mental  fora' 
mm,  for  the  exit  of  the  inferior  dental  nerve  and  artery ;  and  below  this 
foramen  is  the  commencement  of  an  oblique  ridge  which  runs  upwards 
and  outwards  to  the  base  of  the  coronoid  process  and  gives  attachment  to 
the  depressor  anguli  oris,  platysma  myoides,  and  buccinator  muscle.  Near 
the  posterior  part  of  this  surface  is  a  rough  impression  made  by  the  mas- 
seter  muscle ;  and  immediately  in  fi*ont  of  this  impression,  a  groove  may 
occabionally  be  seen  for  the  facial  artery.  The  projecting  tuberosity  at  tlie 
postcaior  extremity  of  the  lower  jaw,  at  the  point  where  the  body  and  ramus 
meet,  is  the  ajigle. 

Upou  the  internal  surface  of  the  body  of  the  bone,  at  the  symphysis,  are 
two  small  pointed  tubercles ;  immediately  beneath  these,  two  other  tuber- 
cles, less  marked  and  pointed ;  beneath  them  a  ridge,  and  beneath  the 
ridge  two  rough  depressions  of  some  size.  These  four  points  give  attach- 
ment, from  above  downwards,  to  the  genio-hyo-glossi,  genio-hyoidei,  part 
of  the  mylo-hyoidei,  and  to  the  digastric  muscles.  Running  outward? 
into  the  body  of  the  bone  from  the  above  ridge  is  a  prominent  line,  the 
mylo-hymdean  ridge,  which  gives  attachment  to  the  mylo-hyoideus  muscle, 
and  by  its  extremity  to  the  pterygo-maxillary  ligament  and  superior  con- 
strictor muscle.  Immediately  above  the  ridge,  and  by  the  side  of  the 
symphysis,  is  a  smooth  concave  surface,  which  corresponds  with  the  sub- 
lingual gland ;  and  below  the  ridge,  and  more  externally,  a  deeper  fossa 
for  the  submaxillary  gland. 

The  superior  border  of  the  body  of  the  bone  is  the  alveolar  process, 
furnished  in  the  adult  with  alveoli  for  sixteen  teeth.  The  inferior  border 
or  base  is  rounded  and  smooth ;  thick  and  everted  in  front  to  form  the 
chin,  and  thin  behind  where  it  merges  into  the  angle  of  the  bone. 
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Fig.  3b.- 
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The  ramus  is  a  strong  square-shaped  process,  diflering  in  direction  at 
various  periods  of  life ;  thus,  in  the  [cetus  and  infant,  it  is  almost  parallel 
with  the  body  ;  in  youtli  it  is  oblique,  and  it  gradually  approaches  the  ver- 
tical direction  until  manhood  ;  in  old  agi^,  ai'ler  die  ioss  of  the  teeth,  it 
agiiin  declines  and  assumes  the  oblique  direction.  Upon  its  external  snr 
face  it  is  rough,  for  ihe  attaclimt^nt  of  the  massf  ter  muscle ;  and  at  tlie 
junction  of  its  posterior  border  widi  the  body  of  die  bone  is  a  rough  tubers" 
osity,  the  arigle  of  the  lower  jaw,  which  gives  attaclmient  by  its  inner 
margin  to  die  stylo- maxillary  ligament. 

llie  upper  extremity  of  the  ramus  pre- 
sents two  processes,  separated  by  a  cob 
cave  sweep,  the  ngmmd  notch.     The  an- 
terior is  tiie  cor  (moid  process ;  it  is  sharj> 
Sk      \p\f''  1/  ^^^  pointed,  and  gives  attachment  by  its 

'O^  _/    \v  y  inner   surface   lo   the   temporal   muiicle. 

vl    .,      f'iCc^i*=isa^^  ^^^^  anterior  border  of  the  coronoid  pro- 

^V  «     l*\N^SSSt*^fc>tv4*.     cess  is  grooved  at  its  lower  part  for  the 

buccinator  muscle.  The  posterior  pro- 
cess is  the  condyle  of  tlie  lower  jaw,  which 
is  flattened  from  before  backwards,  oblique 
in  direction,  and  smooth  upon  its  upper 
surface,  to  articulate  with  the  glenoid  ca- 
vity of  the  temporal  bone.  The  constriction  around  the  base  of  die  con- 
dyle is  its  veck^  into  which  is  inserted  die  external  pterygoid  muscle.  The 
sigmoid  notch  is  crossed  by  the  mas.seteric  artery  and  nerve. 

The  internal  surface  of  the  ramus  is  marked  near  its  centre  by  a  large 
oblique  foramen,  the  inferior  dental^  for  the  entrance  of  the  inferior  dental 
artery  and  nerve  into  die  dental  canal.  Bounding  this  opening  is  a  sharp 
margin,  to  which  is  attached  the  internal  lateral  ligament,  and  passing 
downwards  from  the  opening  a  narrow  groove  which  lodges  the  roylo- 
hyoitlean  nerve  with  a  small  artery  and  vein.  To  the  uneven  surface 
above,  and  in  front  of  the  inferior  dental  foramen,  is  attached  the  temporal 
muscle,  and  to  that  below  it  the  internal  pterygoid.  The  internal  surface 
of  the  neck  of  the  condyle  gives  atlachroent  to  the  external  ptery^goid 
muscle ;  and  the  angle  to  the  stylo- maxillary  ligament. 

Development. — By  two  centres:  one  for  each  lateral  half,  the  two  sides 
meeting  at  the  symphysis,  where  they  become  united.  The  lower  jaw  is 
the  earliest  of  the  bones  of  the  skeleton  to  exhibit  ossification,  with  the 
exception  of  the  clavicle  ;  ossific  union  of  the  symphysis  takes  place  during 
llie  first  year. 

Jlrticulatiom, — With  the  glenoid  fossae  of  the  two  temporal  bones^ 
through  the  medium  of  a  fibro -cartilage, 

Mtachrrmd  of  Muscles.-^To  fourteen  pairs :  by  the  external  surface, 
commencing  at  the  symphysis  and  proceeding  outwards, — levator  labtj 
inferioris,  depressor  lab ii  inferioris,  depressor  anguli  oris,  platysma  myoides, 

•  The  lower  jaw.  L  The  botiy.  2,  The  rnmoa.  3.  TJio  »ymphysia.  4,  Tin?  fos*a 
ti^t  ti»e  depre&eoT  \Bkhil  inferioris  muscle,  i).  The  mental  romrneiii,  6.  The  e3Ll<!rnBl 
jbltr^uu  ridge.  7,  The  groove  for  the  fncial  artery;  the  fituation  ofthe  tfroove  is  marked 
by  ft  r»ou:b  in  the  bone  a  liule  in  front  of  the  number,  8.  The  anjfle.  9.  The  exiremity 
of  the  niylo-hyoidean  ndge.  10.  The  coronoifl  proce^,".  JL  The  condyle.  12,  The 
%iKmoid  notch  IX  The  inferior  dentcii  foramen.  14.  The  mylo-hyoidean  groove.  10. 
Th«  Tilveolar  procesB,  t.  The  middle  and  lateral  incisor  tooth  of  one  tide,  i,  Tl»o  c«« 
•*ina  tot^th.     6.  The  two  bicuspidcs.     m,  Tlie  three  molares. 
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buccinator,  and  masseter;  by  the  internal  sur&ce,  also  commencing  at  the 
symphysis,  the  genio-hyo-glossus,  genio-hyoideus,  mylo-hvoideus,  digas- 
tricus,  superior  constrictor,  temporal,  external  ptexygoid,  and  internal 
pterygoid. 

fable  showing  the  Points  of  Development,  Articulations,  and  Attachment 
of  Muscles,  of  the  Bones  of  the  Head. 


Development. 

Articulations. 

Attachment  of  MiibcIm. 

Occipital      .     r 

7    •     •     •     •      6     .     •     .     .     13  pairs. 

Parietal  .     .     .     , 

1     .     , 

.     .      5    . 

1  muscle. 

Frontal  .     .     . 

.      2    . 

.     .     12    . 

2  pairs. 

TemponJ     .     .     , 

5    .     , 

.     .      6    .     . 

14  muscles. 

Sphenoid     •     •     . 

12    .     , 

.     12    .     . 

12  pairs. 

Ethmoid      •     .     , 

3    .     , 

.     13    .     . 

none. 

Nasal      .     •     • 

.      4    .     . 

none. 

Superior  maxillary 

,    .      9    .    . 

9  muscles. 

Lachrymal  •     .     , 

.      4    .     . 

.      1      ib. 

Malar     .     •     •     , 

.      4    .     . 

5      ib. 

Palate     .... 

.      6     .     . 

4      ib. 

Inferior  turbinated 

.      4    .     . 

none. 

Vomer    .     .     .     , 

.      6    .     , 

none. 

Lower  jaw  .     .    . 

2     \     \ 

7T1 

.      2    .     . 

[7RE8. 

,     14  pairs. 

The  bones  of  the  cranium  and  face  are  connected  with  each  other  by 
means  of  sutures  {sutura^  a  seam),  of  which  there  are  four  principal  varie- 
ties— serrated,  squamous,  harmonia,  and  schindylesis. 

The  serrated  suture  is  formed  by  the  union  of  two  borders  possessing 
serrated  edges,  as  in  the  coronal,  sagittal,  and  lambdoid  sutures.  In  these 
sutures  the  serrations  are  formed  almost  wholly  by  the  external  table,  the 
edges  of  the  internal  table  lying  merely  in  apposition. 

The  squamous  suture  {squama^  a  scale)  is  formed  by  the  overlapping  of 
the  bevelled  edges  of  two  contiguous  bones,  as  in  the  articulation  between 
the  temporal  and  the  lower  border  of  the  parietal.  In  this  suture  the  ap- 
proximated surfaces  are  roughened,  so  as  to  adhere  mechanically  with 
each  other. 

The  harmonia  suture  (^fsrv,  to  adapt)  is  the  simple  apposition  of  conti- 
guous surfaces,  the  surfaces  being  more  or  less  rough  and  retentive.  This 
suture  is  seen  in  the  connection  between  the  superior  maxillary  bones,  or 
of  the  palate  processes  of  the  palate  bones  with  each  other. 

The  schindylesis  suture  ((rx«v6uXifi(rif,  a  fissure)  is  the  reception  of  one  bone 
into  a  sheath  or  fissure  of  another,  as  occurs  in  the  articulation  of  the 'ros- 
trum of  the  sphenoid  with  the  vomer,  or  of  the  latter  with  the  perpendicular 
lamella  of  the  ethmoid,  and  with  the  crista  nasalis  of  the  superior  maxil- 
lary and  palate  bones. 

The  serrated  suture  is  formed  by  the  interlocking  of  the  radiating  fibres 
along  the  edges  of  the  flat  bones  of  the  cranium  during  growth.  When 
-this  process  is  retarded  in  the  infant  by  over-distension  of  the  head,  as  in 
hydrocephalus,  and  sometimes  without  any  such  apparent  cause,  distinct 
ossific  centres  are  developed  in  the  interval  between  the  edges ;  and,  being 
surrounded  by  the  suture,  from  independent  pieces,  which  are  called  ossa 
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triquetra^  or  o&sa  Wormiana.     In  the  larabdoid  suture  there  is  generalljf 

one  or  more  of  these  bones ;  and  in  a  beautiful  adylt  hydrocephalic  t^kele- 
lon,  in  the  possession  of  Mr.  Liston,  there  are  upwards  of  one  hundred. 

'Fhe  coronal  suture  (fig.  39)  extends  transversely  across  the  vertex  of  the 
skull,  from  the  upper  part  of  the  greater  wing  of  the  sphenoid  of  one  side 
to  the  same  point  on  the  opposite  side  ;  it  connects  the  frontal  with  the 
parietal  bones.  In  the  formation  of  this  suture  the  edges  of  the  articu 
luting  bones  are  bevelled,  so  lliat  the  parietal  rest  upon  tlie  frontal  at  each 
side,  and  in  the  middle  the  frontal  rests  upon  the  parietal  bones;  tliey  thua 
aiford  each  other  mtitual  support  in  the  consolidation  of  die  sktdL 

The  sagittal  mlure  (fig.  39)  extends  Ion  gilu  din  ally  backwards  along  ^ 
the  vertex  of  the  skull,  from  the  middle  of  the  coronal  to  the  apex  of  the 
lanibdoid  suture.  It  is  very  much  serrated,  and  serves  to  unite  the  two 
parietal  bones.  In  the  young  subject,  and  sometimes  in  the  adult,  this 
suture  is  continued  through  the  middle  of  the  frontal  bone  to  the  root  of 
the  nose,  under  the  name  of  the  frontal  suture.  Ossa  triquetra  are  some- 
times found  in  the  sagittal  suture. 

The  lambdoid  suture  is  named  from  some  resemblance  to  the  Greek 
letter  A,  consisting  of  two  branches,  which  diverge  'at  an  acute  angle  from  , 
the  extremity  of  the  sagittal  suture.     This  suture  connects  the  occipital 
with  the  parietal  bones.    At  the  posterior  and  inferior  angle  of  the  parietal 
bones,  the  lambdoid  suture  is  continued  onwards  in  a  curved  direction  into 
the  biise  of  the  skull,  and  serves  to  unite  the  occipital  bone  with  the  mas- 
toid portion  of  the  temporal,  under  the  name  of  additamentum  suture  { 
lambdoidalis.     It  is  in  the  lambdoid  suture  tliat  ossa  triquetra  occur  most  j 
frequently. 

The  squamous  mlure  (fig.  39)  unites  the  squamous  portion  of  the  tem- 
poral bone  wiQi  the  grt^ater  ala  of  the  sphenoid,  and  with  die  parietal,  i 
overlapping  the  lower  border  of  the  latter.  The  portion  of  the  suture] 
which  is  continued  backwards  from  the  squamous  portion  of  the  bone  ta  , 
the  lambdoid  suture^  and  connects  the  mastoid  portion  wiUi  tlie  posterior  ( 
inferior  angle  of  the  parietal,  is  the  odditmnentuni  sulurm  squamosts. 

The  additamentum  sutura?   lambdoidalis,   and   additamentum   sutunai 
squamosa*,  constitute  together  the  mastoid  suture. 

Across  the  upper  part  of  the  tace  is  an  irregular  suture,  the  transverse^ 
which  connects  the  frontal  bone  with  the  nasal,  superior  maxillarvj  lachry- 
mal, ethmoid,  sphenoid,  and  malar  bones.  The* remaining  sutures  are 
too  unimportant  to  desen^e  particular  names  or  description. 


REGIONS    OF    THE     SKULL. 

The  skull,  considered  as  a  whole,  is  divisible  into  four  regions;  a  supe- 
rior region,  or  vertex ;  a  lateral  region ;  an  inferior  region,  or  base ;  and 
an  anterior  region,  the  face. 

The  SUPERIOR  REGION,  Or  vertex  of  the  sVull,  is  bounded  anteriorly  by 
the  frontal  eminences;  on  each  side  by  the  temf>ordl  ridges  and  parietal«i 
eminences ;  and  behind  by  the  superior  curved  line  of  the  occipital  bone 
and  occipital  protuberance.  It  is  crossed  transversely  by  the  coronal  1 
smture,  and  marked  from  before  backwards  by  the  sagittal,  which  termi- 
nates j>osteriorly  in  the  lambdoid  suture.  Near  the  posterior  extremity 
»»*"  the  region,  and  on  each  side  of  the  sagittal  suture,  is  the  parietal 
foramen. 
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Upon  the  tnner  or  cerebral  surface  of  this  region  is  a  shallow  groove, 
initiending  along  the  middle  line  from  before  baclcwards,  for  the  superior 


Fig.  39.« 


Fig,  40.t 


t^'^*fm 


tta 


longitudinal  sinus ;  on  either  side  of  this  groove  are  several  small  fossgp 
for  the  Pacchionian  bodies,  and  further  outwards,  digital  foss^  correspond- 
ing  UTtli  the  convexities  of  the  coiivolutionSj  and  numerous  ramified  mark- 
ing fo?  lodging  the  branches  of  the  arteria  meningea  media. 

The  LATERAL  REGION  of  the  skull  is  divisible  into  three  portions ;  tern* 
poral,  Diststoid,  and  zygomatic. 

The  temporal  portion^  or  iemporal  fossa ^  is  bounded  above  and  behind 
bj  die  temporal  ridge,  in  front  by  the  external  angular  process  of  the 

•A  from  view  of  the  skull.  1,  Tlie  frontnl  portion  of  Uie  ftontal  bone.  The  2«  im» 
mewit^tety  over  the  root  ofihe  nose,  refers  to  the  n&s&\  tuberosity;  thp  3.  over  the  orbit, 
lo  the  »iipni'r>tbiml  ridge.  4.  The  optic  foramen.  5.  Tin?  sphenoidal  fissure.  C.  Tlie 
fpheno-maxilliiry  fissure.  7.  The  lachrymal  fo^^n  in  the  Inchryitinl  bon<»,  the  com- 
mencement of  Uie  nasal  duct.  Th**  figures  4.  5^  6,  7,  are  within  ilia  orbit.  8,  The 
opening  of  the  anterior  nared,  divided  into  two  paru  by  the  vomer;  the  number  is 
placed  upon  the  latler.  9,  The  tnfm-orbilal  foninien.  10.  The  malar  bone.  1 1.  The 
tymphUis  of  the  lower  jaw.  12,  The  mental  foramen.  13*  The  ramns  of  thp  lower 
jaw.  14.  The  parietal  bone,  15.  The  coronal  sum  re.  10.  The  temporal  Ixme.  11, 
TTie  fquamous  suture.  18.  The  upper  part  of  the  f^reat  ala  of  Uie  »plieuoiiJ  bone.  19« 
Tlie  commencement  of  the  lempoml  ridge.  2U.  The  zygoma  of  the  tempoml  boue, 
•ssi»iing  to  form  the  Eygomauc  arcb.     21.  Thf  mastoid  prore*:*, 

^The  cerebral  surface  of  the  base  of  the  skull  1.  One  side  of  the  anterior  fmsn;  the 
Pmitber  it  placed  on  the  roof  of  the  orbit^  formeil  by  the  orbital  plate  of  the  frontal  bone. 
2*  Tbe  lesaer  wing  of  the  Mpbenoidi,  3.  The  ori:$ta  galli.  4*  The  foramen  caecum. 
y  The  cribriform  lamella  of  the  ethmoid,  6,  The  procea^us  olivaris.  7.  The  foramen 
opttcum.  8.  The  anterior  clinoiil  process.  9.  The  carotid  groove  upon  the  side  of  the 
•»n«  turcica,  for  the  internal  carotid  artery  and  cnvernoufi  sinus-  10,  11,  12.  Tli# 
middle  fo^SL  of  the  base  of  the  ekiilL  10.  Marks  the  great  ala  of  the  apbenoid.  U. 
The  Bqimmoua  portion  of  the  temporal  bone.  12.  The  petrous  portion  of  the  temporal, 
13.  The  sella  turcica.  14.  The  basilar  portion  of  the  f^phenoid  and  occipital  bone 
(eltvut  Btuuietibachii).  The  uneven  ridge  between  No*.  13,  14,  is  the  dorsum  ephippii, 
•n<t  the  prominent  angles  of  this  ridge  tiie  |K>sterior  clinoid  processes.  15.  The  fora- 
men totundtim.  15.  Ttie  foramen  ovale,  17.  The  foramen  spinosum ;  the  small  irre 
fuUif  opening  between  17  and  12  is  the  hiatus  Fndopii.  18.  The  posterior  fossa  of  ttte 
b«««  of  tlie  skull.  19t  19.  The  grr>r>ve  for  the  lateral  sinus.  20.  The  ridge  upon  th« 
^ocipltiil  bone,  whiob  gives  at  inch  me  ot  to  the  falx  eerebplli.  21.  The  foramen  magnum 
12,  Tli©  meatus  auditorius  internus.     23.  The  jugnlai  foramen. 
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frontal  bone  and  by  the  malar  bone,  and  below  by  the  zygoma.     It  is 
ftjrraed  by  part  of  the  frontal,  great  wing  of  the  sphenoid,  parietal,  squa^j 
iimus  [portion  of  the  temporal,  malar  bone,  and  z}goma,  and  lodges  the 
temporal  muscle  with  the  deep  temporal  arteries  and  nerves. 

I'he  masioid  porliojt  is  rough,  for  the  attachment  of  muscles.     Upon  it 

Posterior  part  is  the  mastoid  foramen,  and  below,  the  mastoid  process.! 
n  front  of  die  mastoid  process  is  the  externa!  auditor)  foramen,  surroundedl 
by  the  external  auditory  process ;  and  in  front  of  this  foramen  the  glenoid  I 
cavity,  bounded  above  by  the  middle  root  of  the  zygoma  and  in  front  bj 
its  tubercle. 

The  zygomatic  portion  or  fossa  is  the  irregular  cavity  below  tlie  zygomajJ 
bounded  in  front  by  the  superior  maxillary  bone,  internally  by  the  exter-j 
nal  pterygoid  plate,  above  by  part  of  the  great  wing  of  the  sphenoid  ancf 
squamous  portion  of  tlie  temporal  bone,  and  by  the  temporal  fossa,  and 
externally  by  the  zygomatic  arch  and  ramus  of  the* lower  jaw%     It  con* 
tains  the  externa)  pterygoid,  w^ith  part  of  the  tempora!  and  internal  ptery- 
goid muscle,  and  the  internal  niaxillar>'  arter)'-  and  inferior  maxillary  nerve^i 
with  their  branches.     On  the  inner  and  upper  side  of  the  zygomatic  fossil 
are  two  fissures,  the  spheno-maxillary  and  the  pterygo- maxillary.     TheJ 
sphefiO'maxilloryJhsure  is  horizontal  in  direction,  opens  into  the  orbtt|l 
lind  is  situated  between  the  great  ala  of  the  sphenoid  and  the  superiorl 
maxillary  bone.     It  is  completed  externally  by  the   malar  bone.     ThaJ 
ptcrygo-majdllary  fissure  is  vertical,  and  descends  at  right  angles  from  th€ 
extremity  of  tlie  preceding.     It  is  situated  between  the  pterygoid  processj 
and  the  tuberosity  of  the  superior  maxillary  bone,  and  transmits  the  inter 
nal  maxillary  artery.     At  the  angle  of  junction  of  these  two  fissures  is  al 
small  space,  the  sphejio-maxillary  fossa^  bounded  by  the  sphenoid,  palate|.l 
and  superior  maxillary  bone.     In  this  space  are  seen  the  openings  of  fiv^ 
foramina^ — the  foramen  rotundum,  spheno-palatine,  pterygo-palatine^  pf^s^j 
tenor  palatine,  and  Vidian.     The  spheno-m axillary  foj^sa  lodges  MeckePsI 
ganjn^hoo  and  the  termination  of  the  internal  maxillary  artery. 

The  BAsc  OF  THE  SKOLL  presents  an  internal  or  cerebral,  and  an  exter 
nal  or  basilar  surface. 

The  cerebral  surface  is  divisible  into  three  parts,  which  are  named  thel 
anterior,  middle,  and  posterior  fossa  of  the  base  of  the  cranium.  The] 
anterior  fossa  is  somewhat  convex  on  each  side,  where  it  corresponds  with] 
the  roofs  of  the  orbits;  and  concave  in  the  middle,  in  the  situation  of  the] 
ethmoid  bone  and  the  anterior  part  of  the  body  of  the  sphenoid,  Tbej 
latter  and  the  lesser  wings  constitute  its  posterior  boundary.  It  supports! 
the  anterior  lobes  of  the  cerebrum,  in  the  middle  line  of  this  fossa,  at  its  j 
anterior  part,  is  tlie  crista  galli ;  immediately  in  front  of  this  process,  the  j 
foramen  cetcum;  and  on  each  side  the  cribriform  plate,  with  its  foramina^  ^ 
for  the  transmission  of  the  filaments  of  the  oUactory  and  nasal  branch  of  I 
the  opthaJmic  nerve.  Farther  back  in  the  middle  line  is  the  processus  [ 
olivarisy  and  on  the  sides  of  this  process  the  optic  foramina  ^  anterior  and] 
viiddle  clinaid  processes^  and  vertical  grooves  for  the  internal  carotid] 
arteries. 

The  middh  fossa  of  the  base,  deeper  than  the  preceding,  is  bounded  in  1 
front  by  the  lesser  wing  of  the  sphenoid  ;  behind,  by  the  petrous  portion  | 
of  the  temporal  bone ;  and  is  divided  into  two  lateral  parts  by  the  sella 
turcica.     It  is  formed  by  the  posterior  part  of  the  body,  great  ala,  andj 
upioous  process  of  the  sphenoid^  and  bv  the  petrous  and  squamous  portion] 
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of  the  temporal  bones.     In  the  centre  of  this  fossa  is  the  sMa  tarcka^ 
which  lodges  the  pituitary  gland,  bounded  in  front  by  the  enUerior  Hixt} 
VmidiUe^  and  behind  by  the  posterior  clinoid  processes.     On  each  side  of  the 
|«ella  turcica  is  the  carotid  groove  for  tlie  internal   carotid   artery,  the 
Eiveraous  plexus  of  nerves,  die  cavernous  sinus,  and  the  orbital  nerves ; 
Iftnd  a  little  farther  outwards  the  fallowing  foramina,  from  before  back- 
Ifrards: — sphenoidal  JU sure  (foramen  facerum  auterius),  for  the  transmiasiou 
■of  the  third,  fourth,  three  branches  of  die  ophthahnic  division  of  the  Mh, 
id  the  sbclh  nerve,  and  ophthalmic  vein  ;  foramen  rotundum,  for  the 
^iuperior  maxillary  nerve ;  foramen  onale^  for  tlrie  inferior  maxillary  nerve, 
Irteria  meningea  parva,  and  nervus  petrosus  superficialis  mitior ;  foramen 
Ifpinoiumy  for  the  arteria  raenintrea  media;  foramen  lacerum  basis  cranii^ 
Lwhich  gives  passage  to  the  internal  carotid  artery,  carotid  plexus^  and 
'petrosal  branch  of  the  Vidian  nerve.      On  the  anterior  surface  of  the 
petrous  portion  of  the  temporal  bone  is  a  ^:roove,  leading  lo  a  fissure<l 
opening,  the  kiatm  Falhpii^  for  die  petrosal  branch  of  the  Vidian  nerve ; 
and,  immediately  beneath  diis,  a  s:naller  loramen,  for  the  nenus  petrosus 
superficialis  minor.     Towards  the  apex  of  the  petrous  portion  is  the  notch 
for  the  fifth  nerve,  and  below  it  a  slii^ht  depression  for  the  Casserian  gan- 
glion.    Farther  outwards  is  the  eminence  which  marks  the  position  oidie 
,  perpendicular  semicircular  caual.    Proceeding  from  the  foramen  spinosum, 
two  grooves  which  indicate  tlie  course  of  the  trunks  of  the  arteria 
neningea  media.     The  %vhole  fossa  lodges   the   middle  lobes   of  the 
L-rebrum, 
The  posterior  fossa  ^  larger  than  the  other  two,  is  formed  by  the  occipital 
bone,  by  the  petrous  antl  mastoid  portion  of  the  temporals,  and  by  a  small 
part  of  the  sphenoiti  arid  parietals.     It  is 
bounded  in   front  by  the    upper  border 
of  the  petrous  portion  and  dorsum  ephip- 
piii  and  along  its  posterior  circumference 
by  the  groove  for  the  lateral  sinuses  ;  it 
gives  support  to  tlie  pons  Varolii,  medulla 
oblongata,  and  cerebelkra.    In  the  centre 
of  this   fossa  is   the  foramen   jTiagnum, 
bounded  on  each  side  by  a  rough  tuber- 
cle, which  gives  attachment  to  tlie  odon- 
toid ligament,  and  by  die  anterior  condy- 
loid foramen.     In  front  of  the  foramen 
[lagnum  is  the  concave  surface  (clirus 
llumenbachii)  which  supports  the   me- 
iutla  oblongata  and  pons  Varolii,  and  on 
ach  side  the  following  foramina,  from 
pfore  backwards  ; — ^the  intemai  uuditory 
^foramen^  for  the  auditory  and  facial  nerve 
and  auditory  artery  ;  behind,  and  exter- 
nally to  diis,  is  a  small  foramen  leading 

«  The  external  or  baBiJar  surfticf*  of  tho  bfts©  of  the  flkulL  i,  1,  The  liard  paiat« 
Tlie  rt|wr?»  ar<"  placet!  u|ion  ibe  palote  prores^cB  of  Uie  superior  mnxlliary  bone» 
2,  The  incisive,  or  anierior  palntitie  fommen.  3.  The  pntato  prooesu  of  Uie  pali»W  bofir* 
The  lai^u  opening  near  the  fljriirp  U  the  posterior  palaline  foramen.  4.  The  palate 
tpi'ir;  Uie  curve<)  line  upon  which  ihe  number  resti  U  the  iraneverte  ridg*^.     5.  Th<» 

rirr,  diiriding  the  opening  nf  the  poiterior  naref.     6.  The  intfirnaJ  pterygoid  pl»t« 
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into  the  tupitedudus  vestihuli ;  and  below  it,  partly  concealed  by  the  edge 
of  llie  petrous  bone,  the  aquaductm  cochlea;  next,  a  long  fissure,  the 
foranwn  iacerum  posleriuSy  or  jugular  foramen,  giving  passage  externally 
10  the  commencement  of  the  internal  jugular  vein,  and  internally  to  thit 
eightlj  pair  of  nerves.  Converg^ing  towards  this  Ibramen  irom  behind  is 
the  deep  groove  tor  the  lateral  smus,  and  from  the  front  the  groove  for  iht 
inferior  petrosal  sinus. 

Behind  the  foramen  magnum  is  a  longitudinal  ridge,  which  gives  at- 
tachment to  the  falx  cerebelli,  and  divides  the  two  inferior  fossa?  of  the  | 
occipital  bone  ;  and  above  the  ridge  is  the  internal  occipital  protuberaiieit 
and  the  transverse  groove  lodging  the  lateral  sinus. 

The  eTtemal  surface  of  die  base  of  the  skull  is  extremely  irregular,  i 
From  before  back%vards  it  is  formed  by  die  palate  processes  of  the  superior  j 
maxillary  and  palate  bones ;  the  vomer  ;  pterygoid ,  spinous  processes,  and  J 
part  of  tie  body  of  the  sphenoid  ;  under  surface  of  the  squamous,  petrous, 
and  mastoid  portion  of  die  temporals  ;  and  by  the  occipital  bone,  Tite  J 
palate  processes  of  the  superior  maxillary  and  palate  bones  constitute  the 
hard  palate,  which  is  raised  above  the  level  of  the  rest  of  the  base,  and  is  i 
surrounded  by  the  alveolar  processes  containiuc^  the  teetli  of  the  upper  | 
jaw.  At  the  anterior  extremity  of  the  hard  palate,  and  directly  behind  I 
die  front  incisor  teeth,  is  the  anterior  palatine  or  incisive  Jhramen^  the  ler-* 
mination  of  the  anterior  palatine  canal,  which  contains  the  naso-palatinej 
ganglion  J  and  trajismits  the  anterior  palatine  nerves.  At  the  posteriori 
angles  of  the  palate  are  the  poslerior  palatine  foramina j  for  the  posterior] 
palatine  nerves  and  arteries.  Passing  inwards  from  these  foramina  are  diej 
transverse  ridges  to  which  are  attached  ihe  aponeurotic  expansions  of  the] 
tensor  palati  muscles;  and  at  the  middle  line  of  the  posterior  border,  thej 
palate  spines  which  gives  origin  to  the  azygos  uvulae.  The  hard  palate  j 
is  marked  by  a  crucial  suture,  which  distinguishes  the  four  processes  of  | 
which  it  is  composed.  Behind,  and  above  die  hard  palate,  are  tlie  pnsle*i 
rior  nareSy  separated  by  the  vomer,  and  bounded  ou  each  sitle  by  the  pte*| 
rygoid  processes.  At  the  base  of  the  pter)^goid  processes  are  the  pterygoA 
palatine  canals*  The  internal  pterygoid  plate  is  long  and  narrow,  teruii* 
nated  at  its  apex  by  the  hamular  process,  and  at  its  base  by  the  scaphoidl 
fossa.  The  external  plate  is  broad ;  tPie  space  between  the  two  is  the! 
pterygoid  fossa  ;  it  contains  part  of  the  internal  pterygoid  muscle,  and  thel 
tensor  palati.  Externally  to  the  external  pterygoid  plate  is  the  zygomatic  J 
fossa.  Behind  the  nasal  fossa?,  in  the  middle  line,  is  the  under  surface  off 
the  body  of  the  sphenoid,  and  the  basilar  process  of  die  occipital  bone-j 
and,  still  further  back,  the  foramen  magnum.  At  the  base  of  the  external  1 
pterygoid  plate,  on  each  side,  is  llie  foramen  ovale ^  and  behind  this  the] 
foramen  spinosum  wiili  the  prominent  spine  which  gives  attachment  to  the] 
mtemal  lateral  ligament  of  tlie  lower  jaw  and  the  laxator  tjmpani  nuiscle.j 
Running  outwards  from  the  apex  of  the  spinous  process  of  the  sphenoijj 

7.  The  irnpboid  fossii.  6  The  eitertml  pterygoy  plate.  The  interral  between  6  iiii4J 
!*  (tight  6uie  of  ihe  flg^nre)  is  Uie  pteTypEAii  (btstL.  9.  The  zygomatic  to^tn,  10.  Tliil 
bii»jltir  prcice$»  of  (he  occipitnl  l>one,  IK  The  foxBinen  nmgniiiii.  I2«  T)ie  fomiiu*! 
uvole.  13.  The  fominen  »pinoeiim.  14.  The  glenoid  fo^ti,  15.  The  meotu*  nutMtoN^ 
fius  exterotis.  16.  The  ibrnmen  lacprnoi  anterius  l>asrii»  erariii.  17.  The  curorxl  Irtnn*! 
Ifieci  A|' the  left  »ide,  18,  The  foramen  Iacerum  po*leriua,  or  jiipnlnr  fommen,  19.  ThuJ 
Riyioid  proL'e«B,  2*},  The  frylo-mnstoid  fommeo.  21.  The  tiiriptoid  pntce^.  22.  On 
«if  Uie  ccmdyles  >[  the  occipilal  bane.     2'X  The  poaterior  condyloicl  foa«m. 
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bone,  is  the  iissura  Glaseri,  which  crosses  the  glenoid  fossa  transversely, 
and  divides  it  into  an  anterior  smooth  surface,  bounded  by  the  eminentia 
articularis,  for  the  condyle  of  the  lower  jaw,  and  a  posterior  rough  surface 
for  a  part  of  the  parotid  gland.  Behind  the  foramen  ovale  and  spinosum, 
IS  the  irregular  fissure  between  the  spinous  process  of  the  sphenoid  bone 
and  the  petrous  portion  of  the  temporal,  the  foramen  lacerum  anterius  basis 
cranii,  which  lodges  the  internal  carotid  artery  and  Eustachian  tube,  and  in 
which  the  carotid  branch  of  the  Vidian  nerve  joins  the  carotid  plexus. 
Following  the  direction  of  this  fissure  outwards  we  see  the  foramen  for  the 
Eustachian  tube,  and  that  for  the  tensor  tympani  muscle,  separated  from 
each  other  by  the  processus  cochleariformis.  Behind  the  fissure  is  the 
pointed  process  of  the  petrous  bone  which  gives  origin  to  the  levator  pa- 
tati  muscle,  and,  externally  to  this  process,  the  carotid  foramen  for  the 
transmission  of  the  internal  carotid  artery  and  the  ascending  branch  of  the 
superior  cervical  ganglion  of  the  sympathetic ;  and  behind  the  carotid 
foramen,  the  foramen  lacerum  posterius  and  jugular  fossa.  Externally, 
and  somewhat  in  front  of  the  latter,  is  the  styloid  process,  and  at  its  base 
the  vaginal  process.  Behind  and  at  the  root  of  the  styloid  process  is  the 
fltylo-mastoid  foramen,  for  the  facial  nerve  and  stjlo-mastoid  artery,  and 
fiuther  outwards  the  mastoid  process.  Upon  the  inner  side  of  the  root 
of  the  mastoid  process  is  the  digastric  fossa ;  and  a  litde  farther  inwards, 
the  occipital  groove.  On  either  side  of  the  foramen  magnum,  and  near 
its  anterior  circumference,  are  the  condyles  of  the  occipital  bone.  In 
front  of  each  condyle,  and  piercing  its  base,  is  the  anterior  condyloid  fora- 
men for  the  hypoglossal  nerve,  and  directly  behind  the  condyle  the  irre- 
Sdar  fossa  in  which  the  posterior  condyloid  foramen  is  situated.  Behind 
e  foramen  magnum  are  the  two  curved  lines  of  the  occipital  bone,  the 
spine,  and  the  protuberance,  with  rough  surfaces  for  the  attachment  of 
muscles. 

llie  Face  is  somewhat  oval  in  contour,  uneven  in  surface,  and  exca- 
vated for  the  reception  of  two  principal  organs  of  sense, — ^the  eye  and  the 
nose.  It  is  formed  by  part  of  tlie  frontal  bone  and  by  the  bones  of  the 
face.  Superiorly  it  is  bounded  by  the  frontal  eminences ;  beneath  these 
are  the  superciliary  ridges,  converging  towards  the  nasal  tuberosity ;  be- 
neath the  superciliary  ridges  are  the  supra-orbital  ridges,  terminating  ex- 
ternally in  the  external  border  of  the  orbit,  and  internally  in  the  internal 
border,  and  presenting  towards  their  inner  third  the  supra-orbital  notch, 
for  the  supra-orbital  nerve  and  artery.  Beneath  the  supra-orbital  ridges 
are  the  openings  of  the  orbits.  Between  the  orbits  is  the  bridge  of  the 
nose,  over-arching  the  anterior  nares ;  and  on  each  side  of  this  opening 
the  canine  fossa  of  the  superior  maxillary  bone,  the  infra-orbital  foramen, 
and  still  farther  outwards  the  prominence  of  the  malar  bone ;  at  the  lower 
mai^n  of  the  anterior  nares  is  the  nasal  spine,  and  beneath  this  the  supe- 
rior alveolar  arch,  containing  the  teeth  of  the  upper  jaw.  Forming  the 
lower  boundary  of  the  face  is  the  lower  jaw,  containing  in  its  alveolar 
process  the  lower  teeth,  and  projecting  inferiorly  to  form  the  chin;  on 
either  side  of  the  chin  is  the  mental  foramen.  If  a  perpendicular  line  be 
drawn  from  the  inner  third  of  the  supra-orbital  ridge  to  the  inner  third  of 
the  body  of  the  lower  jaw,  it  will  be  found  to  intersect  three  openings ;-  - 
the  supra-orbital,  infra-orbital,  and  mental,  each  giving  passage  to  a  facial 
branch  of  the  fifth  nerve. 
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.  DEBITS. 

The  orbih  are  two  quadrilateral  hollow  cones,  situated  in  the  uppei 
part  of  the  face,  and  intended  for  the  reception  of  the  eye-balls,  with  their 
muscles,  vessels,  and  nen^es,  and  the  lachrymal  ghmds.    The  central  axis  | 
of  each  orbit  is  directed  outwards,  so  that  tlie  axis  of  the  two,  continued, 
into  the  skull  through  the  optic  foramina,  would  intersect  over  the  middle/ 
of  the  sella  turcica.     The  superior  boundary  of  the  orbit  is  formed  by  the  i 
orbital  plate  of  the  frontal  bone,  and  by  part  of  the  lesser  wing  o(  tlie 
sphenoid  ;  the  inferior^  by  part  of  liie  malar  bone  and  by  the  orbital  pro- J 
cesses  of  ihe  superior  niaxillary  and  palate  bone;  the  inkmal^  by  thai 
lachrjmal  bone^  the  os  planum  of  the  ethmoid,  and  part  of  the  body  of  the 
5phenoid ;  and  the  extemaly  by  the  orbital  process  of  the  malar  bone  and 
the  f^reat  ala  of  the  sphenoid.     These  may  be  expressed  more  clearly  in  a 
tabular  form : — 

Frontnt. 
Sphenoid  (IcAser  wing). 


Inner  teaU, 

Lachrycnal, 

Eilimoid  (09  piftnutii). 

Spbenoid  flwdy). 


Outer  tPalL 

Mnlar. 

Sphenoid  (greater  wing). 


Malar. 

Superior  Mnininry, 

Palate. 

There  are  rdne  openings  communicating  with  the  orbit :  .the  op/iV,  Cq 
the  admission  of  the  optic  nerve  and  ojihthalmic  arter^^ ;  the  sphenoidal 
ySfjivwire,  for  tlie  transmission  of  the  third,  fourth,  the  three  branches  of  the] 
ophthalmic  division  of  the  fifth  nerve,  the  sixth  nerve,  and  tlie  ophdialmic 
vein  ;  the  spheno-maxiUury  Jhmre^  for  the  passage  of  the  superior  maxiU 
laiy^  ner\'e  and  artery  to  the  opening  of  entrance  of  the  wfra-orbital  canaiA 
ietnporo-malarjoramina  —  two  or  three  small  openings  in  the  orbital  pro 
cess  of  the  malar  bone,  for  the  passage  of  tilameiits  of  the  orbital  branch 
of  the  superior  maxillary  nerve ;  anterior  and  jmsferior  ethmoidal  foraminmi 
in  the  suture  between  the  os  planum  and  frontal  bone,  the  former  trans*! 
mitrin§c  the  nasal  nerve  and  anterior  ethmoidal  arterj',  the  latter  the  poste-i 
rior  ethmoidal  artery  and  vein  ;  the  opening  of  the  nasal  duct ;  and  the 
mpra-orbiial  notch  or  foramen,  for  the  supra-orbital  nerve  and  arterj*. 


KABAL    FOSSiB, 

The  nasal  fossaB  are  two  irregular  cavitieSj  situated  in  the  middle  of  th€ 
face,  and  extending  from  before  backwards.     They  are  bounded  above  bj 
the  nasal  bones,  ethmoid,  and  sphenoid :  below  by  the  palate  processes  ^ 
the  superior  maxillary  and  palate  bones  ;  externally  by  the  superior  maxi!*l 
lar)',  lachrymal,  inferior  turbinated,  superior  and  middle  turbinated  bonetfl 
of  die  ethmoid,  palate,  and  internal  pterygoid  plate  of  the  sphenoid :  and! 
the  two  ibsjsffi  are  separated  by  tlie  vomer  and  the  perpendicular  lamella 
<if  the  ethmoid.     These  may  be  more  cleariy  expressed  in  a  tabulaj 
iutm : — 


NASAL  FOeSiE. 
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Fig.  42.^ 


E><h  nasal  fossa  is  divided  into  three  irregular  longitudinal  passages, 
Of  mtaluses^  by  three  processes  of  bone,  which  project  from,  its  outer  wall, 
the  superior,  middle,  and  inferior  turbi- 
nated bones;  the  superior  and  middle 
turbinated  l)one8  being;  processes  of  the 
ethmoid,  and  the  infenor  a  distinct  bone 
of  the  face.  The  superior  meatus  occu- 
pies the  superior  and  posterior  part  of 
each  fossa;  it  is  situated  between  the 
superior  and  middle  turbinated  bones, 
and  has  opening  into  it  three  foramina, 
viz.  the  opening  of  the  posterior  ethmoid 
cells,  the  opening  of  the  sphenoid  cells, 
and  the  spheno-palatine  foramen.  The 
tniddle  meatus  is  the  space  between  the 
middle  and  inferior  turbinated  bones; 
it  also  presents  three  foramina,  the  open- 

*  A  longitudinal  section  of  the  nasal  fossae  made  immediately  to  the  right  of  the 
middle  line,  and  the  bony  septum  removed  in  order  to  show  the  external  wall  of  the 
lefl  fossa.  1.  The  frontal  bone.  2.  The  nasal  bone.  3.  The  crista  galli  process  of  the 
ethmoid.  The  groove  between  1  and  3  is  the  lateral  boundary  of  the  foramen  cceoum. 
4.  The  cribriform  plate  of  the  ethmoid.  .O.  Part  of  the  sphenoidal  cells.  6.  The  basilar 
portion  of  the  sphenoid  bone.  Bones  2,  4,  and  5,  form  the  superior  boundary  of  the 
nasal  fossa.  7,  7.  The  articulating  surface  of  the  palatine  process  of  the  superior  maxil- 
lary bone.  The  groove  between  7,  7,  is  the  lateral  half  of  the  incisive  canal,  and  the 
dark  aperture  in  the  groove  the  inferior  termination  of  the  leA  naJ>o-palatine  canal 
8.  The  nasal  spine.  9.  The  palatine  process  of  the  palate  bone.  a.  The  superior  tur- 
bioated  bone,  marked  by  grooves  and  apertures  for  filaments  of  the  olfactory  nerve. 
6.  The  superior  meatus,  c.  A  probe  passed  into  the  posterior  ethmoidal  cells,  d.  The 
opening  of  the  sphenoidal  cells  into  the  superior  meatus,  i.  The  spheno-palatine  fora- 
men. /.  The  middle  turbinated  bone,  gy  g.  The  middle  meatus,  h.  A  probe  passed 
into  the  infundibular  canal,  leading  IVom  the  frontal  sinuses  and  anterior  ethmoid  cells; 
the  triangular  aperture  immediately  above  the  letter  is. the  opening  of  the  maxillary 
sinus,  u  Tlie  inferior  turbinated  bone,  k,  k.  The  inferior  meatus.  2,  /.  A  probe  passed 
up  the  nasal  duct,  showing  the  direction  of  that  canal.  The  anterior  letters  g,  k,  are 
placed  on  the  superior  maxillary  bone,  the  posterior  on  the  palate  bone.  m.  The  in- 
tf*rnal  pterygoid  plate,  n.  Its  hamular  prcxjess.  o.  The  external  pterygoid  plate,  p.  The 
situation  of  the  opening  of  the  EuMachian  tube.  q.  The  posterior  palatine  foramina, 
r.  The  roof  of  the  left  orbit  t .  The  optic  foramen,  t.  The  groove  for  the  last  turn  of 
the  internal  carotid  artery  converted  into  a  foramen  by  the  development  of  an  osseout 
commnnication  between  the  anterior  and  middle  olinoid  processes,  v.  The  sella  turcion. 
t.  The  iKHterior  clinoid  process. 
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ing  of  ihe  frontal  sinuses,  of  the  anterior  etlimoid  cells,  and  of  the  antriim, 
The  largt^st  of  the  tliree  passages  is  the  inferior  meatasy  which  is  the  space 
between  tJie  inferior  turbinated  bone  and  the  floor  of  the  fossa  ;  in  it  there 
are  two  foramina,  the  termination  of  tlie  nasal  duct,  and  one  opening  of  ^ 
the  anterior  palatine  canah  The  nasal  fossa?  commence  upon  the  face  by 
II  large  irregular  opening,  the  anterior  nares,  and  terminate  posteriorly  in 
the  two  posterior  nares. 

TEETH, 

Man  is  provided  mth  two  successions  of  teeth ;  the  first  are  the  teeth 
of  childhood,  they  are  called  temporary,  deciduous,  or  milk  teeth;  thej 
second  continue  until  old  age,  and  are  named  permanent 

Fig.  43.- 
m  h  c         d  i  /  g  h 


The  permanent  teeth  are  thirty-two  in  number,  sixteen  in  each  jaw ;  thej 
are  divisible  into  four  classes,  —  incisors^  of  which  there  are  four  in  eac 
jaw,  two  central  aod  two  lateral ;  canine^  two  above  and  two  below  ji 
oiaispidf  four  above  and  four  below ;  and  molarSy  six  above  and  si3t| 
below. 

The  temporary  tedh  are  twenty  in  number  (fig,  44) ;  eight  incisors^l 
four  canme,  and  eight  molars.  The  temporary  molars  have  four  tubercks^l 
and  are  succeeded  by  tlie  permanent  bicuspides,  which  have  only  twc 
tubercles. 

Each  tooth  is  divisible  into  a  crown^  which  is  the  part  apparent  abovoj 
tile  gum  ;  a  constricted  portion  around  the  base  of  the  crown,  the  necA:^] 
and  a  root  or  fing^  which  is  contained  within  the  alveolus.  The  root  ijl 
invested  by  periosteum,  which  lines  the  alveolus,  and  is  then  rertected] 
upon  tlie  root  of  tlie  tooth  as  far  as  its  neck. 

The  incisor  teeth  (cutting  teeth)  are  named  from  presenting  a  sharp  and 
cutting  edge,  formed  at  the  expense  of  the  posterior  surface,  llie  crowi 
is  flattened  from  before  backwards,  being  somewhat  convex  in  front  and 
concave  behind  ;  the  neck  is  considerably  constricted,  and  the  root  com- 
pressed  from  side  to  side  ;  at  its  apex  is  a  small  opening  for  the  pa 
of  the  nerve  and  artery  of  the  tooth. 

•  Permanent  to<*lh.  a.  Centml  incisor,  b.  Lateral  inci»or.  e.  Cuspid  or  canine 
if*  Firsi  bt>»i3<piji  e.  Secorwl  bicuspid,  /.  First  molar,  g.  Secoiid  molar,  h  Third 
molar  or  dfnt  iapientm. 
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Fig.  44.* 


The  canine  teeth  (cnspidati)  follow  thfe  incisors  in  order  from  before 
backwards ;  two  are  situated  in  the  upper  jaw,  one  on  each  side,  and  two 
in  the  lower.  The  crown  is  larger  than  that  of  the  incisors,  convex  be- 
fore and  concave  behind,  and  tapering  to  a  Wunted  point.  The  root  is 
longer  than  that  of  all  the  other  teeth,  compressed  at  each  side,  and 
marked  by  a  slight  groove. 

The  bicuspid  teeth  (bicuspidati,  small  molars),  two  on  each  side  in  each 
jaw,  follow  the  canine,  and  are  intermediate  in  size  between  them  and 
the  molars.  The  crown  is  compressed  from  before  backwards,  and  sur- 
mounted by  two  tubercles,  one  internal,  the  other  external ;  the  neck  is 
oval :  the  root  compressed,  marked  on  each  side  by  a  deep  groove,  and 
bifid  near  its  apex.  The  teeth  of  tlie  upper  jaw  have  a  greater  tendency 
to  the  division  of  their  roots  than  those  of  tiie  lower,  and  the  posterior 
than  the  anterior  pair. 

The  molar  teeth  (multicuspidati,  grinders),  three  on  each  side  in  each 
jaw,  are  the  largest  of  the  permanent  set.  The  crown  is  quadrilateral, 
and  surmounted  by  four  tubercles,  the  neck  large  and  round,  and  the  root 
divided  into  several  fangs.  In  the  upper  jaw  toe  first  and  second  molar 
teeth  have  three  roots,  sometimes  four,  which  are  more  or  less  widely 
separated  from  each  other,  two  of  the  roots  being  external,  the  other  in- 
ternal. In  the  lower  there  are  but  two  roots,  which  are  anterior  and  pos- 
terior ;  they  are  flattened  from  behind  forwards,  and  grooved  so  as  to 
mark  a  tendency  to  division.  The  third  molars,  or  dentes  sapientise,  are 
smaller  than  the  other  two ;  they  present  three  tubercles  on  the  surface  of 
the  crown ;  and  uie  root  is  single  and  grooved,  appearing  to  be  made  up 
of  four  or  five  fangs  compressed  together,  or  partially  divided.  In  the 
lower  jaw  the  fangs  are  frequently  separated  to  some  distance  from  each 
other,  Hnd  much  curved,  so  as  to  offer  considerable  resistance  in  the  ope- 
ration of  extraction,  t 

Structure. — The  base  of  the  crown  of  each  tooth  is  hollowed  in  its  in- 
terior into  a  small  cavity  which  is  continuous  with  a  canal  passing  througli 
the  middle  of  each  fang.  The  cavity  and  canal,  or  canals,  constitute  the 
cavitas  pulpoe,  and  contain  a  soft  cellulo-vascular  organ,  the  pulp,  which 
receives  its  su{iply  of  vessels  and  nerves  throu^  the  small  opening  at  the 
apex  of  each  root.     Mr.  Nasmyth,  to  whose  investigations  science  is  so 

•  Temporary  teeth,     a.  Central  incisor.    6.  Lateral  incisor,     e.  Canine,     d.  First  mo 
lar.     t.  Second  molar. 

f  See  nn  excellent  practical  Work,  **  On  the  Structure,  Economy,  and  Pathology  of  the 
Teeih/*  by  Mr.  Lintott 
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Fig.  45,» 


much  indebted  for  our  present  knowledge  of  the  mtimale  structure  ajid 
rdi'vi-lnprnt-nt  of  the  teeth,  has  observed  with  regard  to  the  pulp,  th(\t  it  \s 
Coni|<osed  of  two  ditierenl  tissues,  vascular  and  relictdar ;  tlie  furmer 
bfing  an  intricate  web  of  minute  vessels  terminating  in  simple  rapillary 
loops,  the  latter  a  network  of  nucleated  cells  in  which  calcareous  j-alts  are 
gradually  deposited,  and  which  by  a  systematic  continuance  of  that  pro- 
cess are  gradually  converted  into  ivory.  This  process  naturally  lakes 
place  at  ihe  suriace  of  the  pulp,  and  as  the  pulp  is  tlms  robbed  of  its  cells, 
new  cells  are  produced  by  the  capillary  plexus  to  supply  their  place,  and 
be  in  their  turn  similarly  transformed. 

A  toolb  is  composed  of  three  distinct  structures,  ivory  or  tooth-bone 
enamelj  and  a  conical  substance  or  cemenlum. 
The  ivort/  consists  of  very  minute,  tapering,  and 
branching  fibres  embedded  in  a  dense  homogene- 
ous, iiiterfibrous  substance.  The  fibres  commence 
by  their  larger  ends  at  the  walls  of  the  cavitas 
pulpoe  and  pursue  a  radiatirig  and  serpentine  course 
towards  the  peripher}'  of  ibe  tooth,  where  Uiey  ter- 
minate in  ramiiications  of  extreme  minuteness. 
These  liljres,  heretofore  considered  to  be  hollow 
tubulij  have  been  shown  by  Mr.  Nasrayth  to  be 
rows  of  minute  opaque  bodies,  arranged  m  a  Unear 
series  (baccated  fibres,  Nasmyth),  to  be,  in  fact, 
the  nuclei  of  the  ivory  cells,  tlie  interhbrous  sub- 
stance being  the  rest  of  tlie  cell  filled  widi  cidca- 
rcous  mutter.  In  the  natural  state  of  the  loolb  all 
trace  of  the  parietes  or  motle  of  connexion  of  the 
cells  is  lost,  but  aflt^r  steeping  in  weak  acid  the 
cellular  netw^ork  is  perfectly  distinct. 

The  eimmel  forms  a  crust  over  the  whole  exposed  surface  of  the  crown 
of  the  tooth  to  the  commencement  of  its  root ;  it  is  thickest  over  the  upper 
part  of  the  crown,  and  becomes  gradually  thinner  as  it  approaches  the 
neck.  It  IS  composed  of  minute  hexagonal  crystidline  fibies,  resting  by 
one  extremity  against  the  surface  of  tte  ivor)^,  and  constituting  by  the 
other  the  free  surface  of  the  crown.  The  fibres  examined  on  die  face  of 
a  longitudinal  section  have  a  waving  arrangement,  and  consist,  like  diose 
of  ivory,  of  cells  connected  by  their  surfaces  and  ends  and  filled  with  cal- 
careous substance.  When  the  latter  is  removed  by  weak  acid,  the  ena- 
mel presents  a  delicate  cellular  net-work  of  animal  matter. 

The  cortical  subdance^  or  cement um,  (substantia  ostoidea,)  forms  a 
thin  coating  over  the  root  of  the  tooth,  from  the  termination  of  the  enamel 
to  the  opening  in  the  apex  of  the  fang.  In  structure  it  is  analogous  to 
bone,  and  is  characterized  by  the  presence  of  numerous  calcigerous  cells 
<uid  tubuli,  I'he  cemcntum  increases  in  thickness  with  the  advance  of 
age,  and  gives  rise  to  tliose  exostosed  appearances  occasionally  seen  in  the 
teeth  of  ver)'  old  persons,  or  in  diose  who  have  taken  much  mercury.  In 
old  age  tlie  caviias  pulpse  is  often  found  filled  up  and  obliterated  by 

•  MicrOi<?opio  soetion  of  a  molar  tooth.  1.  Enainpl  with  ita  cnlnmna  aiitf  tarJoated 
•tmctnre.  2.  Conical  sobsUince  or  cementtim  on  the  out«jJe  of  tli<j  fang*  3.  Ivory, 
fthowjng  tubuli.  4.  Fommen  entering  tbe  denial  cavity  from  itie  end  of  the  fan^.  Thii 
liing  hn»  a  bulbous  entafKomem  in  coiiscqufnce  of  i^  hypertrophy  of  the  ceraentum. 
^  Deuiai  cavity.     6.  A  few  osseoua  corpujclea  in  Uie  ivory  just  imder  the  enmtiiel. 
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osseous  substance  analogous  to  the  cementum.  Mr.  Nasmyth  has  shown 
that  this,  like  the  other  structures  composing  a  tooth,  is  formed  of  cells 
having  a  reticular  arrangement. 

Development.— -The  development  of  the  teeth  in  the  human  subject  has 
been  successfully  investigated  by  Mr.  Goodsir,  to  whose  interesting  re- 
searches I  am  indebted  for  the  following  narrative : — * 

The  mquiries  of  Mr.  Groodsir  commenced  as  early  as  the  sixth  week 
after  conception,  in  an  embryo,  which  measured  seven  lines  and  a  half 
in  length  and  weighed  fifteen  grains.  At  this  early  period  each  upper 
jaw  presents  two  semicircular  folds  around  its  circumference ;  the  most 
external  is  the  true  lip ;  the  internal,  the  rudiment  of  the  palate  ;  and  b<)- 
tween  these  is  a  deep  groove,  lined  by  the  common  mucous  membrane 
of  the  mouth.  A  little  later,  a  ridge  is  developed  from  the  floor  of  this 
groove  in  a  direction  from  behind  forwards,  this  is  the  rudiment  of  the 
external  alveolus ;  and  the  arrangement  of  the  appearances  from  without 
inwards  at  this  period  is  the  following : — Most  externally  and  forming  the 
boundary  of  the  mouth,  is  the  lip ;  next  we  find  a  deep  groove^  which 
separates  the  lip  from  the  future  jaw ;  then  comes  the  external  alveolar 
ridge ;  fourthly,  another  groove,  in  which  the  germs  of  the  teeth  are  de- 
veloped, the  primitive  dental  groove ;  fifthly,  a  rudiment  of  the  internal 
alveolar  ridge ;  and,  sixthly,  the  rudiment  of  the  future  palate  bounding 
the  whole  internally.  At  the  seventh  week  the  germ  of  the  first  decidu- 
ous molar  of  the  upper  jaw  has  made  its  appearance,  in  the  form  of  a 
"  simple,  free,  granular  papilla"  of  the  mucous  membrane,  projecting 
from  the  floor  of  the  primitive  dental  groove ;  at  the  eighth  week,  the  pa- 
pilla of  the  canine  tooth  is  developed ;  at  the  ninth  week,  the  papUlse 
of  the  four  incisors  (the  middle  preceding  the  lateral)  appear;  and 
at  the  tenth  week  the  papilla  of  the  second  molar  is  seen  behind  the  ante- 
rior molar  in  the  primitive  dental  groove.  So  that  at  this  early  period, 
viz.  the  tenth  week,  the  papillae  or  germs  of  the  whole  ten  deciduous  teeth 
of  the  upper  jaw  are  quite  distinct.  Those  of  the  lower  jaw  are  a  little 
more  tardy ;  the  papilla  of  the  first  molar  is  merely  a  slight  bulging  at  the 
seventh  week,  and  the  tenth  papilla  is  not  apparent  until  tlie  eleventh 
week. 

From  about  the  eighth  week  the  primitive  dental  groove  becomes  con- 
tracted before  and  behind  the  first  deciduous  molar,  and  laminae  of  the 
mucous  membrane  are  developed  around  the  other  papillae,  \>'hich  increase 
in  growth  and  enclose  the  papillae  in  follicles  with  open  mouths.  At  the 
tenth  week  the  follicle  of  the  first  molar  is  completed,  then  that  of  the 
canine ;  during  the  eleventh  and  twelftli  weeks  the  follicles  of  the  incisors 
succeed,  and  at  the  thirteenth  week  the  follicle  of  the  posterior  deciduous 
molar. 

During  the  thirteenth  week  the  papillae  undergo  an  alteration  of  form, 
and  assume  the  shape  of  the  teeth  they  are  intended  to  represent.  4nd 
at  the  same  time  small  membranous  processes  are  developed  from  Jie 
mouths  of  the  follicles ;  these  processes  are  intended  to  serve  the  purpose 
of  opercula  to  the  follicles,  and  they  correspond  in  shape  with  the  form 
of  the  crowns  of  the  appertaining  teeth.  To  the  follicles  of  the  incisoi 
teeth  there  are  two  opercula  ;  to  the  canine,  three ;  and  to  the  molars  a 
number  relative  to  the  number  of  their  tubercles,  either  four  or  five.     Dur 

•  "On  the  Orij^n  and  Ppvolopment  of  the  Pulps  nnd  Sacs  of  the  Human  Teeth,"  hy 
John  Goodfir,  juD.,  in  the  Edinburgh  Medical  and  Surgical  Journal,  January,  iboU. 
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ing  the  fourteenth  and  fifteenth  weeks  the  opercuk  have  completely  closed 
tlie  foiliclesj  so  as  to  convert  them  into  dental  sacSf  and  at  tiie  same  tioje 
the  papilla!  have  become  pulps. 

The  deep  portion  of  the  primitive  dental  groove,  viz.  that  which  contains 
the  dental  sacs  of  the  deciduous  teeth,  being  thus  closed  in,  the  remaining 
portion,  that  which  is  nearer  the  surface  of  the  gum,  is  still  left  open,  and 
to  this  Mr.  Good  sir  has  given  the  title  of  secondary  denial  groove ;  as  it 
serves  for  the  development  of  all  the  permanent  teeth,  with  the  exception 
of  the  anterior  molars.  During  the  fourteenth  and  fifteenth  week8  small 
hmiited  intlections  of  the  mucous  membrane  are  formed,  immediately  to 
the  inner  side  of  the  closing  opercula  of  the  deciduous  dental  Ibllicles, 
commencing  behind  the  incisors  and  proceeding  onwards  through  the  rest; 
these  are  the  rudiments  of  the  follicles  or  cavities  of  reserve  of  the  four 
permanent  iucisors,  two  permanent  canines,  and  tfie  four  bicuspides.  As 
tlie  secondary  dental  groove  gradually  closes,  these  follicular  inflections 
of  tiie  mucoys  membrane  are  converted  into  closed  cavUies  of  reserve^ 
which  recede  fk)m  the  surface  of  the  gam  and  lie  im mediately  to  the 
inner  side  and  in  close  contact  with  the  dental  sacs  of  the  deciduous  teeth, 
being  enclosed  in  their  submucous  cellular  tissue*  At  about  the  fifth 
montli  the  anterior  of  these  cavities  of  resen^e  dilate  at  tlieir  distal  extre- 
mities, and  a  fold  or  papilla  projects  into  their  fundus,  constituting  the 
rudiment  of  the  germ  of  the  permanent  tooth  ;  at  the  same  time  two  small 
opercular  folds  are  produced  at  their  proximal  or  small  extremities,  and 
convert  them  into  true  dental  sacs. 

During  the  fifth  month  the  posterior  part  of  the  primitive  dental  groove 
behind  the  sac  of  the  last  deciduous  tooth  has  remained  open,  and  in  it 
has  developed  the  papilla  and  follicle  of  the  first  permanent  molar.  Upon 
the  closure  of  this  follicle  by  its  opercula,  the  secondary  dental  groove 
upon  the  summit  of  its  crown  forms  a  large  cavity  of  reserve,  lying  in 
contact  %vith  the  dental  sac  upon  the  one  side  and  with  the  gum  on  tiie 
superficial  side.  At  this  period  the  deciduous  teeth,  and  the  sacs  of  llie 
ten  anterior  permanent  teeth,  increase  so  much  in  size,  without  a  corre- 
sponding lengthening  of  the  jaws,  that  the  first  permanent  molars  are  gra- 
dually pressed  backwards  and  upwards  into  the  maxillary  tuberosity  in 
the  upper  jaw,  and  into  the  base  of  the  coronoid  process  of  die  lower  jaw; 
a  posit  ,on  which  they  occupy  at  tlie  eighth  and  nintti  months  of  fcptal  life. 
In  tht  infant  of  seven  or  eight  months  the  jaws  have  grown  in  length,  an4-2_J 
the  first  permanent  molar  returns  to  its  proper  position  in  the  dental  rangeJH^^ 
Thf  cavity  of  reserve,  which  has  been  previously  elongated  by  the  upward^^ 
mo\ement  of  the  first  permanent  molar,  now  dilates  into  the  cavity  which 
that  tooth  has  just  quitted  ;  a  papdla  is  developed  from  its  fundus,  the 
cavity  becomes  constricted,  and  the  dental  sac  of  the  second  molar  tooth 
is  formed,  still  leaving  a  portion  of  the  great  cavity  of  reserve  in  connexion 
with  the  superficial  side  of  the  sac.  As  the  jaws  continue  to  grow  in 
length,  tlie  second  permanent  dental  sac  descends  from  its  elevated  posi- 
tion and  advances  forwards  into  the  dental  range,  following  the  same 
curve  with  the  first  permanent  molar.  The  remainder  of  the  cavity  of 
reserve,  already  lengthened  back%vards  by  tlie  previous  position  of  \h%. 
*:econd  molar,  again  dilates  for  the  last  time,  developes  a  papilla  and  sa< 
m  the  same  manner  with  the  preceding,  and  forms  the  third  permanent 
'Dolar  or  wisdom  tooth,  wliich  at  the  age  of  nineteen  or  twenty,  upon 
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increased  growth  of  the  jaw,  follows  the  course  of  the  first  aXd  second 
molars  into  the  dental  range. 

From  a  consideration  of  the  foregoing  phenomena,  Mr.  Goodsir  has 
divided  the  process  of  dentition  into  three  natural  stages: — 1.  follicular; 
*2.  saccular ;  3.  eruptive.  The  first,  or  follicular  stagty  he  makes  to 
mclude  all  the  changes  which  take  place  from  the  first  appearance  of  the 
dental  groove  and  papillae  to  the  closure  of  their  foUicles ;  occupying  a 
period  which  extends  from  the  sixth  week  to  the  fourth  or  fifth  month  of 
mtra-uterine  existence.  The  second,  or  saccular  stage^  comprises  the 
period  when  the  follicles  are  shut  sacs,  and  the  included  papillae  pulps: 
It  commences  at  the  fourth  and  fifth  months  of  intra-uterine  existence,  and 
terminates  for  the  median  incisors,  at  the  seventh  or  eighth  month  of' 
infantile  life,  and  for  the  wisdom  teeth  at  about  the  twenty-first  year. 
The  third,  or  eruptive  stage^  includes  the  completion  of  the  teeth,  the 
eruption  and  shedding  of  the  temporary  set,  the  eruption  of  the  perma- 
nent, and  the  necessaiy  changes  in  the  alveolar  processes.  It  extends 
from  the  seventh  month  till  th^  twenty-first  year. 

**The  anterior  permanent  molar ^^^  says  Mr.  Goodsir,  "is  the  most 
remarkable  tooth  in  man,  as  it  forms  a  transition  between  the  milk  and  the 
permanent  set.''  If  considered,  anatomically,  i.  e.  in  its  development 
from  the  primitive  dental  groove,  by  a  papilla  and  follicle,  "  it  is  decidedly 
a  milk  tooth ;"  if  physiologically,  "  as  the  most  efficient  grinder  in  the 
adult  mouth,  w^e  must  consider  it  a  permanent  tooth."  "  ft  is  a  curious 
circumstance,  and  one  which  will  readily  suggest  itself  to  the  surgeon, 
that  laying  out  of  view  the  wisdom  teeth,  which  sometimes  decay  at  an 
early  period  from  other  causes,  the  anterior  molars  are  the  permanent  teeth 
which  most  frequently  give  way  first,  and  in  the  most  symmetrical  manner 
and  at  the  same  time,  and  fireauently  before  the  milk  set.'' 

Growth  of  Teeth,  —  Immediately  that  the  dental  follicles  have  been 
closed  by  their  opercula,  the  pulps  become  moulded  into  the  form  of  the 
future  teeth :  and  the  bases  of  the  molars  divided  into  two  or  three  por- 
tions representing  the  future  fangs.  The  dental  sac  is  composed  of  two 
layers,  an  internal  or  vascular  layer,  which  was  originally  a  part  of  the 
mucous  surface  of  the  mouth,  and  a  cellulo-fibrous  layer,  analogous  to  the 
cerium  of  the  mucous  membrane.  Upon  the  formation  of  this  sac  by  the 
closure  of  the  follicle,  the  mucous  membrane  resembles  a  serous  mem- 
brane in  being  a  shut  sac,  and  may  be  considered  as  consisting  of  a  tunica 
Eropria,  which  invests  the  pulp ;  and  a  tunica  reflexa,  which  is  adherent 
y  its  outer  surface  with  the  structures  in  the  jaw,  and  by  the  inner  surface 
is  free,  being  separated  from  the  pulp  by  an  intervening  cavity.  As.  soon 
as  the  moulding  of  the  pulp  has  commenced,  this  cavity  increases. and 
becomes  filled  with  a  gelatinous  granular  *• 

substance,  the  erumtel  organ^  whicn  is  ad- 
herent to  the  whole  internal  surface  of  the 
tunica  reflexa,  but  not  to  the  tunica  propria 
and  pulp.  At  the  same  period,  viz.,  dur- 
ing the  fourth  or  fifth  month,  a  thin  lamina 
of  ivory  is  formed  by  the  pulp,  and  occu- 
pies its  most  prominent  point ;  if  the  tooth 

•  a.  Capsule  of  a  temporary  incisor  with  the  rudiment  of  the  corfeepondinR  perma 
neni  tooth  attached,  b.  Capsule  of  a  molar  in  the  same  state.  A  part  of  the  guin  it 
•een  above  it  and  in  conta';u 
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be  incisor  or  canine,  the  newly-formed  layer  has  the  figure  of  a  smaU|| 
hollow  cone  ;  ii'  molar,  there  will  be  four  or  five  small  cones  correspond-  , 
ing  with  tlie  number  of  tubercles  b  its  crow^n.     These  cones  are  united 
by  tlje  formation  of  additional  layers,  the  pulp  becomes  gradually  sur- 
rounded and  diminishes  in  size,  evolving  fresh  layers  during  its  retreats 
into  the  jaws  until  the  eniire  tooth  with  its  fangs  is  completed,  and  ihej 
small  cavitas  pulpze  of  the  perfect  tooth  alone  reinainSv  cominunicatineJ 
through  the  opening  in  the  apex  of  each  fang  with  the  dental  vessels  anuj 
nerves.     The  number  of  roots  appears  to  depend  upon  the  number  of 
nervous  filaments  sent  to  each  pulp.     When  the  formation  of  the  ivory  J 
has  commenced,  the  enamel  organ  becomes  transformed  iuto  a  laniinatec^ 
tissue,  corresponding  with  the  direction  of  the  fibres  of  the  enamel,  and  j 
the  crystalline  substance  of  the  enamel  is  secreted  into  its  meshes  by  i " 
vascular  lining  of  the  sac. 

The  canejitum  appears  to  be  formed  at  a  later  period  of  life,  eitJier  by 
deposition  of  osseous  substance  by  that  portion  of  the  dental  sac,  vvhick 
continues  to  enclose  the  fang,  and  acts  as  ^its  periosteum,  or  by  tlie  con- 
version of  that  membrane  itself  into  bone  ;  the  former  supposition  is  the.] 
more  probable. 

The  format  ton  of  ivory^  commences  in  the  first  permanent  molar  pre-J 
viously  to  birth. 

Eruption, — When  the  crown  of  the  tooth  has  been  formed  and  coatedj 
with  enamel,  and  the  fang  has  grown  to  the  bottom  of  its  socket  by  thejj 
projp-essive  lengthening  of  the  pulp,  the  formation  of  ivory,  and  ihe  ad- 
hesion of  tJie  ivory  to  the  contiguous  portion  of  the  sac,  the  pressure  of  the 
socket  causes  the  reflected  portion  of  the  sac  and  the  edge  of  the  tooth  tc 
approach,  and  the  latter  to  j>ass  through  the  gunu     The  sac  has  tliereby:! 
resumed*  its  original  folHcular  condition,  and  has  become  continuous  withj 
the  mucous  membrane  of  the  mouth.     The  opened  sac  now  begins  to  \ 
shorten  more  rapidly  than  the  fang  lengthens,  and  the  tooth  is  quicklyj 
drawn  upwards  by  the  contraction,  leaving  a  space  between  the  extremity  I 
of  the  unfinished  root  and  the  bottom  of  the  socket,  in  which  the  growth] 
and  compklion  of  the  fang  is  more  speedily  etfected. 

During  tlie  changes  which  have  here  been  described  as  taking  place 
among  the  dental  sacs  contained  within  tlie  jaws,  the  septa  between  the 
iiacs,  which  at  first  were  composed  of  spongy  tissue,  soon  became  fibrous,, 
Hnd  were  aften^ards  formed  of  bone,  which  was  developed  from  the  sur-^I 
face  and  proceeded  by  degrees  more  deeply  into  the  jaws,  to  constitute  I 
the  alveoli.     The  sacs  of  the  ten  anterior  permanent  teeth,  at  first  enclosedl 
io  the  submucous  cellular  tissue  of  tl)e  deciduous  dental  sacs,  and  received  I 
Fig,  47,f     during  their  growth  into  crypts  situated  behind  the  deciduoual 
teeth,  iidvanced  by  degrees  beneath  the  fangs  of  those  teetli^  | 
and  became  separated  from  them  by  distinct  osseous  alveoli.. ( 
The  necks  of  the  sacs  of  the  permanent  teeth,  by  which  theyij 
originBlly  communicated  with  the  mucous  lining  of  tlie  second*  J 
ary  groove,  still  exist,  io  the  form  of  minute  oblitentted  cords, 
separated  from  the  deciduous  teeth  by  their  alveolus,  but  com- 
municating through  a  minute  osseous  canal  with  the  fibrous.! 
tissue  of  the  palate,  immediately  behind  the  corresponding  de*| 

*  Mr*  Nsimytli  is  of  ojiinion  ibai  ii  h  "  by  a  process  of  absorpiion,  nnd  not  ordi«rup*] 
tlon,  Ujat  tb«  tooili  is  emancipated/'     Medico^obirur^ica)  Tran&acuona*     18'{9. 

■j-  Temporary  tfx:>th  vviib  ibe  capiule  of  its  jwrmaneui  successor  aiiacbed  lo  it  by  I 
ItuWrimculuu]  derius. 
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ciduous  teeth.  ^' These  cords  and  foramina  are  not  obliterated  in  the 
rhild,"  says  Mr.  Goodsir,  "either  because  the  cords  are  to  bec(»me 
useful  as  ^gubemacuia?  and  the  canals  as  *  itinera  dentium;*  or,  mu^rli 
more  probably,  in  virtue  of  a  law,  which  appears  to  be  a  general  one  in  the 
development  of  animal  bodies,  viz.  that  parts^  or  organs^  which  have  once 
acted  an  important  party  however  atrophied  they  may  afterwards  become^  yet 
never  altogether  disappear ^  so  long  as  they  do  not  interfere  with  other  parts 
or  functions, ^^ 

Succession. — The  periods  of  appearance  of  the  teeth  are  extremely  irre- 
gular ;  it  is  necessary,  therefore,  to  have  recourse  to  an  average,  which, 
for  the  temporary  teeth,  may  be  stated  as  follows,  the  teeth  of  the  lower 
jaw  precedmg  those  of  the  upper  by  a  short  interval : — 
7th  month,  two  middle  incisors.  I8th  month,  canine. 

9th  month,  tv^'o  lateral  incisors.  24th  month,  two  last  molares. 

12th  month,  first  molares. 

The  periods  for  the  permanent  teeth  are, 

6|  year,  fijst  molares.  10th  year,  second  bicuspides. 

7th  year,  two  middle  incisors.       11th  to  12th  year,  canine. 

8th  year,  two  lateral  incisors.         12th  to  13th  year,  second  molares. 

9th  year,  first  bicuspides.  17th  to  21st  year,  last  molares. 

OS   HYOIDES. 

The  OS  hyoides  forms  the  second  arch  developed  from  the  cranium,  and 
gives  support  to  the  tongue,  and  attachment  to  numerous  muscles  in  the 
neck.  It  is  named  firom  its  resemblance  to  the  Greek  letter  u,  and  consists 
of  a  central  portion  or  body,  of  two  larger  comua,  which  project  backwards 
firom  the  body ;  and  two  lesser  comua,  which  ascend  from  the  angles  of 
union  between  the  body  and  the  greater  comua. 

The  body  is  somewhat  quadrilateral,  rough 
and  convex  on  ita  antero-superior  surface,  by  Fig.  48.'» 

which  it  gives  attachment  to  muscles ;  concave 
and  smooth  on  the  postero-inferior  surface,  by 
which  it  lies  in  contact  with  the  thyro-hyoideah 
membrane.  The  greater  comua  are  flattened 
from  above  downwards,  and  terminated  posteri- 
orly by  a  tubercle;  and  the  lesser  comua,  conical 
in  form,  give  attachment  to  the  stylo-hyoid  liga- 
ments. In  early  age  and  in  the  adult,  the  cornua  are  connected  with  the 
body  by  cartilagmous  surfaces  and  ligamentous  fibres ;  but  in  old  age  they 
become  united  by  bone. 

Development. — By  five  centres,  one  for  the  body,  and  one  for  each 
coma.  Ossification  commences  in  the  greater  cornua  during  the  last 
month  of  foetal  life,  and  in  the  lesser  comua  and  body  soon  after  birth. 

Attachment  of  Muscles. — To  eleven  pairs ;  stemo-hyoid,  thyro-hyoid, 
omo-hyoid,  puUey  of  the   digastricus,  stylo-hyoid,  mylo-hyoid,   genio 
hyoid,  genio-hyo-glossus,  hyo-glossus,  lingualis,  and  middle  constrictor 
of  the  pharynx.     It  also  gives  attachment  to  the  stylo-hyoid,  thyro-hyoid, 
and  hyo-epiglottic  ligaments,  and  to  the  thyro-hyoidean  membrane. 

•Tli«  o«  hyoidef  seen  from  before.     1.  The  antero-superior,  or  convex  side  ol  tin* 
bodf.     2.  The  (rreal  cornu  of  the  left  side.     3.  The  lesser  cormi  of  the  same  side.    Thw 
I  were  OMifleU  to  the  body.of  the  bone  in  the  specimen  from  which  this  figure  was 
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THORAX  AND  UPPER  EXTEEMITY. 

The  bones  of  the  thorax  are  the  sternum  and  ribs ;  and,  of  the  upper 
exi remit Y,  the  clavicle,  srapula,  humerus,  uhia  and  radius,  bones  of  the 
carpus,  metacarpus,  and  phalanges. 

Sternum* — The  sternum  (fig.  49)  is  situated  in  the  middle  line  of  the 
front  of  the  chest,  and  is  oblique  in  direction,  the  superior  end  lying  within 
a  few  inches  of  the  vertebral  column,  and  tlie  inferior  beings  projected  for- 
wards so  as  to  be  placed  at  a  considerable  distance  from  the  spine.  The 
bone  is  flat  or  slightly  concave  in  front,  and  marked  by  five  transverse 
lines  which  indicate  its  orie^naJ  subdivision  into  six  pieces.  It  is  convex 
behind,  broad  and  tliick  above,  flattened  and  pointed  below,  and  is  divisible 
in  the  adult  into  three  pieces,  superior,  middle,  and  inferior. 

The  stiperior  piece^  or  manubrium,  is  nearly  quadrilateral;  it  is  broad 
and  thick  above,  %vhere  it  presents  a  concave  border  (incisura  semilu- 
naris), and  narrow  at  its  junction  witji  the  middle  piece.  At  each  supe- 
rior angle  is  a  deep  articular  depression  (incisura  clavicularis)  for  the 
clavicle,  and  on  either  side  two  notchess  for  the  articulation  of  the  carti* 
lage  of  the  first  rib,  and  one  half  of  the  second* 

The  widdk  pieces  or  body,  considerably  longer  than  the  superior,  is 
broad  in  the  middle,  and  somewhat  narrower  at  each  extremity.  It  pre- 
sents at  either  side  six  articular  notches,  for  the  lower  half  of  the  second 
rib,  tlie  ff)ur  next  ribs,  and  the  upper  half  of  the  seventh.  This  piece  is 
wunetimes  perforated  by  an  opening  of  various  magnitude,  resulting  from 
arrest  of  development. 

The  infetior  piece  (ensiform  or  xiphoid  cartilage)  is  the  smallest  of  the 
three,  often  merely  cartilaginous,  and  verj^  various  in  appearance,  being 
sometimes  pointed,  at  other  times  broad  and  thin,  and  at  other  times 
again,  perforated  by  a  round  hole,  or  bifid.  It  presents  a  notch  at 
each  side  for  the  articulation  ot"  tlie  lower  half  of  the  cartilage  of  tlie 
seventh  rib, 

DrvehpmenL — By  a  variable  number  of  centres,  generally  ten,  namely, 
t\w  for  the  manubrium  ;  one  (sometimes  two)  for  the  first  piece  of  the 
botjy,  two  for  each  of  the  remaining  pieces,  and  one  for  the  ensiform  car- 
tilage. Ossification  commences  towards  the  end  of  the  fifth  month  in  the 
manubrium,  the  two  pieces  for  this  part  being  placed  one  above  the  other. 
At  about  the  same  time  the  centres  for  the  first  and  second  pieces  of  the 
body  are  apparent ;  the  centres  for  the  third  piece  of  the  body  appear  a 
few  months  later,  and  those  for  the  fourth  piece  soon  after  birth.  The 
osseous  centre  foY  the  ensiform  cartilage  is  so  variable  in  its  advent,  tJiat 
it  may  be  present  at  any  period  between  the  third  and  eirfiteenth  year. 
The  clouble  centres  for  the  body  of  the  sternum  are  disposed  side  by  side 
in  pairs,  and  it  is  the  irregular  union  of  these  pairs  in  the  last  three  pieces 
of  the  body  that  gives  rise  to  the  larf^e  aperture  occasionally  seen  in  the 
sternum,  towards  its  lower  part.  Union  of  the  pieces  of  the  sternum 
commences  from  below  and  proceeds  upwards ;  the  fourth  and  the  third 
unite  at  about  puberty,  tl^ie  thinl  and  the  second  between  twenty  and 
*wenty-five,  and  the  second  and  the  first  between  twenty*five  and  thirty. 
The  ensiform  ^appendix  becomes  joined  to  the  body  of  the  sternum  at 
forty  or  fifty  }:f  ars ;  and  the  manubrium  to  the  body  only  in  ver)*  old  age^ 
Two  small  pisiform  pieces  have  been  described  by  Beclard  and  Breifch>« 
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lis  bemg  situated  upon  and  somewhat  behind  each  extremity  of  tJie  inci- 
ttura  seioilunaris  of  the  upper  border  of  the  tnanubrium.  These  pre 
steraal  or  supra-sternal  pieces^  which  are  by  no  means  constant,  appear  af 
about  tlie  thirty-litth  year,  Beclard  considers  them  to  be  the  analogut 
of  the  fourchette  of  birds,  and  Breschet  as  tlie  sternal  ends  of  llie  cer- 
vical rib. 

Jlrticulations.^-VJiih  sixteen  bones;  viz.  with  tiie  clavicle  and  the  seven 
true  ribs,  at  each  side, 

Jittachineni  of  Musdes.  —  To  niTie  pairs  and  one  single  muscle  ;  viz. 
to  the  pectoralis  major,  sterno-mastoki,  stemo-hyoid,  sierno-tliyruid,  tri- 
ang^hiris  sterni,  aponeurosis  of  the  obliquus  externus,  intemus,  and  trans- 
versaJis  muscles,  rectuS|  and  diaphragm. 

Ribs. — The  ribs  are  twelve  in  number  at  each  side ;  the  first  seven  are 
connected  with  the  sternum,  and  hence  named  sternal  or  true  ribs  \  the 
femaining  five  are  the  asternal  or/nlse 
•fibs ;  and  the  last  two  shorter  than  llie  ^'^*  ^^'* 

nest,  and  free  at  their  extremities,  are 
die  Jiaaiing  ribs.  The  ribs  increase 
in  length  from  the  first  to  the  eighth, 
whence  they  again  diminish  to  the 
twelfth ;  in  breadth  tliey  diminish  gra- 
dually from  the  fii^  to  the  last,  and 
with  the  exception  of  tlie  last  two 
are  broader  at  the  anterior  than  at  the 
posterior  end.  The  first  rib  is  hori- 
ssontal  in  its  direction ;  all  the  rest  are 
oblique,  so  that  the  anterior  extremity 
falls  considerably  below  the  posterior. 
Each  rib  presents  an  external  and  in- 
ternal surface,  a  superior  and  mferior 
border,  and  two  extremities;  it  is 
curved  to  correspond  with  tlie  arch 
of  the  Oiorax,  and  twisted  upon  itself, 
80  that,  when  laid  on  its  side,  one 
end  is  tilted  up,  while  the  other  rests  upon  the  surface. 

The  external  surface  is  convex,  and  marked  by  the  attachment  of 
muscles;  the  internal  is  flat,  and  corresponds  with  the  pleura;  the  superior 
border  is  rounded ;  and  the  inferior  sharp,  and  grooved  upon  its  inner 
side,  for  the  attachment  of  the  intercostal  muscles,  f  Near  its  vertebral 
extremity,  tlie  rib  is  suddenly  bent  upon  itself;  and  opposite  the  bend, 
upon  the  external  surface,  is  a  rough  oblique  ridge,  which  gives  attach- 
ment to  a  tendon  of  the  sacro-lumbalis  muscle,  and  is  called  the  angle. 
The  distance  between  the  vertebral  extremity  and  the  angle  increase! 
gTBdually,  from  the  second  to  the  eleventh  rib.     Beyond  the  angle  is  a 

•An  unterior  rirw  of  th*s  rhorax.  1.  The  superior  piece  of  th<*  sternum.  2.  Tliti 
mktrJte  piece.  3.  The  inferior  piece,  ot  ensiform  cnriiliige.  4.  Thts  fitai  dorsml  veriebm. 
d.  The  \a»i  dorsal  vertebra.  6.  Tbe  flrM  rib,  7.  Its  head.  8.  lis  neck,  re^nnir  ain^iiifit 
ikm  tf»o«Trr»e  r>roce«  of  Uio  jfirat  rtorr-al  veriebm.  9.  Its  tubercle.  10.  Tlio  soventh  of 
*-Tt  true  rib,      IL  The  coatal  carijfn|fes  of  the  true  riba.      13,  The  La«t  two  fabe  ribs  of 

aitniP  Hb«.     13.  The  groove  iiIdhet  tl^e  lower  border  of  the  rib. 

'    ^  Thl»  K"^ve  i*  commonly  described  as  bufjportiiig  the  iniercoeta!  artury,  vein,  mad 
ottT«f  but  this  is  not  Lite  case. 
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rough  elevation,  the  iubercle ;  and  immediately  at  the  base  and  unJer 
side  of  the  tubercle  a  sraootli  surface  for  articulation  with  the  exln^mity 
of  the  tnmsverse  process  of  the  corresponding  verlebra.  The  vertebral 
end  of  llie  rib  is  somewhat  expanded,  and  is  termed  the  head^  and  that 
j.ortion  between  the  head  and  die  tuberele  is  die  netk.  On  the  extremity 
of  the  head  is  an  oval  smooth  surface,  divided  by  a  transverse  ridge  inio 
tvio  facets,  for  articulation  with  two  contiguous  vertebra?.  The  posterior 
surface  of  the  neck  is  rough,  for  the  atlachmetit  of  the  middle  costo-trans* 
verse  ligament;  and  upon  its  upper  border  is  a  crest,  which  gives  attach- 
ment to  the  anterior  costo-transverse  li^jament.  The  sternal  extremity  is 
flattened,  and  presents  an  oval  depression,  into  which  the  costal  eartUage 
is  received. 

The  ribs  that  demand  especial  consideration  are  the  first,  tenth,  eleventh, 
and  twelfth. 

*Vh^  first  is  the  shortest  rib  ;  it  is  broad  and  flat,  and  placed  horizon- 
tally  at  the  upper  part  of  the  thorax,  the  surfaces  looking  upwards  and 
downwards,  in  place  of  forwards  and  backwards  as  in  ihe  other  ribs.  At 
about  the  anterior  third  of  the  upper  surface  of  the  bone,  and  near  its  in- 
ternal border,  is  a  tubercle  which  gives  attachment  to  the  scalenus  anticus 
muscle,  and  immediately  before  and  behind  this  tubercle,  a  shallow  oh* 
liqtie  groove,  the  former  for  the  subclavian  vein,  and  die  latter  for  the 
subclavian  arterj\  Near  the  posterior  extremity  of  tlje  bone  is  a  thick  and 
prominent  tubercle,  with  a  smooth  articular  surface  for  the  tmnsverse  pro- 
cess of  the  first  dorsal  vertebra.  There  is  no  angle.  Beyond  the  tuber- 
osity is  a  narrow  constricted  neck ;  and  at  the  extremity,  a  head,  present- 
ing a  single  articular  surface.  The  second  rib  approaches  in  some  of  it? 
characters  to  the  first. 

The  tefith  rib  has  a  single  articular  surface  on  its  head. 

The  eleventh  and  twetjlh  have  each  a  single  articular  surface  on  the 
head,  no  neck  or  tubercle,  and  are  pointed  at  the  free  exirerairy*  The 
eleventh  has  a  slight  ridge,  representing  the  angle,  and  a  shallow  groove 
on  the  lower  border ;  the  twelfth  has  neitlier. 

Costal  Cartilagks. — The  costal  cartilages  serve  to  prolong  the  ribs 
forwards  to  the  anterior  part  of  the  chest,  and  contribute  mairdy  to  the 
elasticity  of  the  thorax.  They  are  broad  at  their  attachment  to  the  ribs, 
and  taper  slightly  towards  the  opposite  extremity  ;  they  diminish  gradually 
in  breadUi  from  the  first  to  the  last ;  in  length  they  increase  from  the  first 
to  the  seventh,  and  then  decrease  to  the  last.  I'he  cartilages  of  the  first 
two  ribs  are  horizontal  in  direction,  the  rest  incline  more  and  more  up- 
wards. In  advanced  age  the  costal  cartilages  are  more  or  less  converted 
into  bone,  this  change  taking  place  earlier  in  the  male  tlian  in  the  female. 

The  first  seven  cartilages  articulate  with  tPie  sternum  ;  the  three  next 
with  die  lower  border  of  tlie  cartilage  immedialel)'  preceding,  while  the 
last  two  lie  free  between  the  abdominal  muscles.  All  the  cartilages  of  the 
false  ribs  terminate  by  pointed  extremities, 

Det^ehpjnent. — The  ribs  are  developed  by  three  centres  ;  one  for  the 
central  part,  one  for  the  head,  and  one  for  the  tubercle.  The  last  tvvu 
have  no  centre  for  the  tubercle*  Ossification  commences  in  the  body 
somewhat  before  its  appearance  in  the  vertebra? ;  the  epiphysal  centres  for 
the  head  and  tubercle  appear  between  sixteen  and  twenty,  and  are  consort 
1  (dated  with  the  rest  of  the  bone  at  twenty-five,  ^ 
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ArtieuloHons. — Each  rib  articulates  with  two  ▼ertebr»,>and  one  costal 
rartilage,  with  the  exception  of  the  first,  tenth,  eleventh,  and  twelfth, 
which  articulate  each  with  a  single  vertebra  only. 

AttaehmeiU  of  Muscles. — To  the  ribs  and  their  cartilages  are  attached 
ttt>eniy»two  pairs,  and  one  single  muscle.  To  the  cartilages^  the  subcla- 
vius,  stemo-thyroid,  pectoralis  major,  internal  oblique,  rectus,  transversa- 
its,  diaphragm,  triangularis  sterni,  internal  and  external  intercostals.  To 
the  rihsy  the  intercosUd  muscles,  scalenus  anticus,  scalenus  posticus,  pec- 
toralis minor,  serratus  magnus,  obUquus  externus,  obliquus  internus,  latis- 
simus  dorsi,  quadratus  lumborum,  serratus  posticus  superior,  serratus  pos- 
ticus inferior,  sacro-lumbalis,  loneissimus  dorsi,  cervicaJis  ascendens,  leva- 
tores  costarum,  transversalis,  and  diaphragm. 

Clavicle. — The  clavicle  is  a  long  bone  shaped  like  the  italic  letter^, 
and  extended  across  the  upper  part  of  the  side  of  the  chest  from  the  upper 
piece  of  the  sternum  to  the  point  of  the  shoulder,  where  it  articulates  with 
the  scapula.  In  position  it  is  very  slightly  oblique,  the  sternal  end  being 
Homewhat  lower  and  more  anterior  than  the  scapular,  and  the  curves  are 
so  disposed  that  at  the  sternal  end  the  convexity,  and  at  the  scapular  the 
concavity,  is  directed  forwards.  The  sternal  half  of  the  bone  is  rounded 
or  irregularly  quadrilateral,  and  terminates  in  a  broad  articular  surface. 
The  scapular  half  is  flattened  from  above  downwards,  and  broad  at  its 
extremity,  the  articular  surface  occupying  only  part  of  its  extent  The 
upper  surface  is  smooth  and  convex,  and  partly  subcutaneous ;  while  the 
under  surface  is  rough  and  depressed,  for  the  uisertion  of  the  Fubclavius 
muscle.  At  the  sternal  extremity  of  the  under  surface  is  a  very  rough 
prominence,  which  gives  attachment  to  the  rhomboid  ligament ;  and  at 
the  other  extremity  a  rough  tubercle  and  ridge,  for  the  coraco-clavicular 
ligament.  Tlie  opening  for  the  nutritious  vessels  is  seen  upon  the  under 
surface  of  the  bone. 

Devdopmeni. — By  two  centres ;  one  for  the  shaft  and  one  for  the  sternal 
extremity ;  the  former  appearing  before  any  other  bone  of  die  skeleton, 
the  latter  between  fifteen  and  eighteen. 

Artiadaiions, — With  the  sternum  and  scapula. 

Attachment  of  Muscles. — To  six;  the  sterno-mastoid,  trapezius,  pecto- 
ralis major,  deltoid,  subclavius,  and  sterno-hyoid. 

ScAPfTLA. — The  scapula  is  a  flat  triangular  bone,  situated  upon  the  pos- 
terior aspect  and  side  of  the  thorax  occupying  the  space  from  the  second 
to  the  seventh  rib.  It  is  divisible  into  an  anterior  and  posterior  surfiEice, 
superior,  inferior,  and  posterior  border,  anterior,  superior,  and  inferior 
ande,  and  processes. 

The  anterior  surface  or  subscapular  fossa,  is  concave  and  irregular,  and 
marked  by  several  oblique  ridges  which  have  a  direction  upwards  and 
outwards.  The  whole  concavity  is  occupied  by  the  subscapularis  muscle, 
with  the  exception  of  a  small  triangular  portion  near  the  superior  angle 
The  posterior  surface  or  dorsum  is  convex,  and  unequally  divided  mto 
two  portions  by  the  spine ;  that  portion  above  the  spine  is  the  supra-spin 
ous  fossa ;  and  that  below,  the  infra-spinous  fossa. 

The  superior  border  is  the  shortest  of  the  three :  it  is  thin  and  concave, 
and  termmated  at  one  extremity  by  the  superior  angle,  and  at  the  other  by 
Ihe  coracoid  process.     At  its  inner  termination,  and  formed  partly  by  the 
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base  of  the  coracoid  process,  is  the  supra-scapular  notch,  for  the  traris 
rtiission  of  the  supra-scapular  nerve. 

The  inferior  or  axillary  border  is  thick,  and  marked  by  several  grooves 
and  depressions;  it  terminates  superiorly  at  the  glenoid  cavity,  and  infe- 
riorly  at  the  inferior  angle,  Ira  mediately  below  the  glenoid  cavity  is  » 
rough  ridge,  which  gives  origin  to  the  long  head  of  the  triceps  muscle 
7pon  the  posterior  surface  ot  the  border  is  a  depression  for  tlie  teres  mi- 
jor ;  and  upon  its  anterior  surface  a  deeper  groove  for  the  teres  major; 
near  tlie  inlVrior  angle  is  a  projecting  lip,  which  increases  the  surface  of 
origin  of  the  latter  muscle. 

'llie  posteriar  border ^  or  base^  the  longest  of  the  three,  is  turned  towards 
the  vertebral  column.  It  is  intermediate  in  thickness  between  the  supe- 
rior and  inferior,  and  convex,  being  considerably  intlected  outwards 
towards  the  superior  angle. 

The  anterior  angle  is  the  thickest  part  of  the  bone,  and  forms  the  head 
of  the  scapula;  it  is  immediately  surrounded  by  a  constricted  portion,  llie 

neck.     The  head  presents  a  shallow  pyriform 
Fip,  50.  articuhir  surface,  the  glenoid  cavity^  having 

the  pointed  extremity  upwards ;  and  at  its 
apex  is  a  rougli  depression,  \\hich  gives  at- 
tachment to  the  long  tendon  of  the  biceps. 
The  superior  angle  is  thin  and  pointed. 
The  inferior  angle  is  thick,  and  smooth  upon 
tlie  external  surface  for  the  origin  of  the  teres 
major  and  for  a  large  bursa  over  which  the 
upper  border  of  the  latissimus  dorsi  nmscle 
'M^'M  plays. 
'i/lf  'fhe  spine   of  the   scapula,  triangular  in 

form,  crosses  the  upper  part  of  its  dorsum ; 
it  coratnenrcs  at  tlie  posterior  border  by  a 
smooth  triangTiiar  sun'acc  over  which  the 
trapezius  glides  upon  a  bursa,  and  terminates 
at  tlie  ])oint  of  the  shoulder  in  the  acromion 
process.  The  uppt^r  border  of  the  spine  is 
rough  and  subcutaneous,  and  gives  attach- 
ment by  two  projecting  lips  to  the  trapezius  and  deltoid  muscles;  the  sur- 
faces of  the  spine  enter  into  the  formation  of  the  supra  and  infra-spinous 
fossae.  The  nutritious  foramina  of  the  scapula  are  situated  in  the  base  of 
the  spine. 

The  acffymion  is  somewhat  triangular  and  flattened  from  above  down- 
wards ;  it  overhangs  the  glenoid  cavity,  the  upper  surface  being  rough 
and  subcutaneous,  the  lower  smooth  and  corresponding  with  the  shouldei- 
joint.  Near  its  extremity,  upon  the  anterior  border,  is  an  oval  artit.ular 
surface,  for  die  tn^l  of  the  clavicle. 

The  coracoid  proctss  is  a  thick,  round,  and  curved  process  of  bone, 
arising  from  the  upper  part  of  the  neck  of  the  scapula,  and  over  aa*hiag 

•A  pftftrrioT  view  of  the  icapiilii.  1.  The  fupni-Ppinout  fmift.  2,  The  infrs-fpinou* 
foftM.  2*.  The  •uprrior  bor^ler,  4.  The  «upm-»capuliir  notch.  5.  The  unleHor  or  nxW- 
Inry  ijorder.  <").  Tlie  bead  of  ibe  scapiiln  mrid  glenoid  cavity.  7.  The  inferior  nn^le. 
's.  Thp  iiirL-  of  the  ftcapnln,  the  rifiRe  opprt*ire  the  nurnher  tfivcB  ^-ripin  W  the  lor»g  h'liil 
'^f  ^.     (*,  The  f>ci*teriV»r  boriterof  tiftseof  ih,e  »fiipi»lH.      10,  The  tpiu<*.      J  J.  The 

tn  iitioih  i*iirfnee,  over  whteh  the  tendon  of  the  trnpfxiu*  glideii.      t2»  Tl»c  ac?a 

/nifuu  piiKi ««.     13.  One  of  the  iiuifiugiu  ruminifiib.     14.  Tlie  CftittcoMl  pffMWitt. 
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the  glenoid  cavity.  It  is  about  two  inches  in  length  and  veiy  strong ;  it 
gives  attachment  to  several  ligaments  and  muscles. 

Development, — By  six  centres ;  one  for  the  body,  one  for  the  coracoid 
process,  two  for  the  acromion,  one  for  the  inferior  angle,  and  one  for  the 
posterior  border.  The  ossific  centre  for  the  body  appears  in  the  infra- 
spinous  fossa  at  about  the  same  time  with  the  ossification  of  the  vertebrae ; 
for  the  coracoid  process  during  the  first  year ;  the  acromion  process  at 
puberty;  the  inferior  angle  in  the  fifteenth  year;  and  the  posterior 
border  at  seventeen  or  eighteen.  Union  between  the  coracoid  process 
and  body  takes  place  during  the  fifteenth  year ;  the  bone  is  not  complete 
till  manhood. 

Articulations. — With  the  clavicle  and  humerus. 

JlUachment  of  Muscles. — To  sixteen ;  by  its  anterior  surface  to  the  sub- 
scapularis ;  posterior  surface,  supra-spinatus  and  infra-spinatus ;  superior 
border,  omo-hyoid ;  posterior  border,  levator  anguli  scapulae,  rhomboideus 
minor,  rhomboideus  major,  aud  serratus  magnus ;  anterior  border,  long 
head  of  the  triceps,  teres  minor,  and  teres  major ;  upper  angle  of  the 

Slenoid  cavity,  to  the  long  tendon  of  the  biceps ;  spine  and  acromion  to 
le  trapezius  and  deltoid ;  coracoid  process,  to  the  pectoralis  minor,  short 
head  of  the  biceps,  and  coraco-brachialis.  The  ligaments  attached  to  the 
coracoid  process  are,  the  coracoid,  coraco-clavicular,  and  coraco-humeral, 
and  the  costo-coracoid  membrane. 

Humerus. — The  humerus  is  a  long  bone  divisible  into  a  shaft  and  two 
extremities. 

The  superior  extremity  presents  a  rounded  head;  a  constriction  imme- 
diately around  the  base  of  the  head,  the  neck;  a  greater  and  a  lesser 
tuberosity.  The  greater  tuberosity  is  situated  most  externally,  and  is 
separated  from  the  lesser  by  a  vertical  furrow,  the  bicipital  groove ^  whicii 
lodges  the  long  tendon  of  the  biceps.  The  edges  of  this  groove  below 
tlie  head  of  the  bone  are  raised  and  rough,  and  are  called  the  anterior  and 
posterior  bicipital  ridge  ;  the  former  serves  for  the  insertion  of  the  pecto- 
ralis major  muscle,  and  the  latter  of  the  latissimus  dorsi  and  teres  major. 

The  constriction  of  the  bone  below  the  tuberosities  is  the  surgical  neck, 
and  is  so  named,  in  contradistinction  to  the  true  neck,  from  being  th«! 
seat  of  the  accident  called  by  surgical  writers  fracture  of  the  neck  of  the 
humerus. 

The  shaft  of  the  bone  is  prismoid  at  its  upper  part,  and  flattened  from 
before  backwards  below.  Upon  its  outer  side,  at  about  its  middle,  is  :i 
rough  triangular  eminence,  which  ^ves  insertion  to  the  deltoid  ;  and  im 
mediately  on  each  side  of  this  emmence  is  a  smooth  depression,  corres- 
ponding with  the  two. heads  of  the  brachialis  anticus.  Upon  the  innei 
side  of  the  middle  of  the  shaft  is  a  ridge,  for  the  attachment  of  the  coraco 
brachialis  muscle ;  and  behind,  an  oblique  and  shallow  groove,  which 
lodges  the  musculo-spiral  nerve  and  superior  profunda  artery.  The 
foramen  for  the  medullary  vessels  is  situated  upon  the  inner  surface  of  the 
shaft  of  the  bone  a  little  below  the  coraco-brachial  ridge ;  it  is  directed 
downwards. 

The  loioer  extremity  is  flattened  from  before  backwards,  and  is  termi 
Dated  inferiorly  by  a  long  articular  surface,  divided  into  two  parts  by  an 
*»levaled  ridge.     The  external  portion  of  the  articular  surface  is  a  rounded 
Diotuberance,  eminentia  capitata^  which  articulates  with  the  cup-shaped 
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Fig.  5t»  depression  on  the  head  of  the  radius ;  the  internal  portion 
is  a  concave  and  pulley-like  surface,  trochlea ^  which  arti- 
culates with  the  ulna.  Projecting  beyond  the  articular 
surface  on  each  side  are  the  extetytal  nndintem/il  condyles, 
tiie  latter  being  considerably  the  longer ;  and  running  up- 
wards from  the  condyles  upon  the  borders  of  the  hone  are 
the  condyloid  ridges,  of  which  the  external  is  the  most 
prominent,  rramedialely  in  front  of  the  trochlea  is  a 
small  depression  for  receiving  the  coronoid  process  of  tlie 
ulna  during  flexion  of  tlie  fore-arm  ;  and  immediately  be  - 
hind  it  a  large  and  deep  fossa,  for  containing  the  olecra- 
non process  in  extension. 

Development . — By  seven  centres;  one  for  the  shaft,  one 
for  the  head,  one  for  the  tuberosities,  one  for  the  eminen- 
tia  capitata,  one  for  the  trochlea,  and  one  for  each  con- 
dyle, the  internal  preceding  the  external*  Ossification 
commencesr  in  the  diaphysis  of  the  humerus  soon  after  the 
clavicle  ;  in  the  head  and  tnberosities,  during  the  second 
and  third  years  of  infantile  life ;  in  the  eminentia  capitata 
and  trochlea  duriiis;  the  third  and  sixth  years  ;  and  in  tlie 
condyles  during  the  twelfth  and  fifteenth.  The  entire 
bone  is  consolidated  at  twenty. 

.^rticultiHons.  —  With  the  glenoid  cavity  of  the  sca- 
pula>  and  with  the  ulna  and  radius. 

Jitia^hment  of  Muscles, — To  iweiifij-four  ;  by  the  greater  tuberositj'^  to 
the  supra-spinatus,  infra- spinatns,  and  teres  minor;  lesser  tuberosity,  sub- 
scapularis;  anterior  bicipital  ridge,  pectoralis  major;  posterior  bicipital 
ridge  and  groove,  teres  major  and  latissimus  dorsi ;  shafts  external  and 
internal  heads  of  tlie  triceps,  deltoid,  coraco-brachialis,  and  brachialis 
anticus ;  external  condyloid  ridge  and  condyle  [condylm  extensoriut)^ 
extensors  and  supinators  of  the  fore-arm,  viz.  supinator  longus,  extensor 
carpi  radialis  longior,  extensor  carpi  radialis  brevior,  extensor  communis 
!  digitorum,  extensor  minimi  digiti,  extensor  carpi  ulnaris,  anconeus,  and 
supinator  brevis ;  internal  condyle  (condylus  Jlexorius)^  flexors  and  one 
pronator,  viz.  pronator  radii  tereSj  flexor  carpi  radialis,  palmaris  longus, 
ilexor  sublimis  digitorum,  and  flexor  carpi  ulnaris. 

Ulna. — ^The  ulna  is  a  long  bone,  divisible  into  a  shaft  and  t\^^o  extre- 
mities.    The  upper  extremity  is  large,  and  forms  principally  die  articula- 
mon  of  the  elbow;  while  the  lower  extremity  is  small,  and  excluded  from 
the  wrist-joint  by  an  inter-articular  fib ro- cartilage. 

The  superior  extremity  presents  a  semilunar  concavity  of  large  size,  the 
w^reater  sig-moid  notrk^  for  articulation  with  the  humerus ;  and  upon  the 
[outer  side  a  lesser  sigmoid  notch^  which  articulates  with  the  bead  of  the 
adius.     Boimding  the  greater  sigmoid  notch  posteriorly  is  the  olecranon 
process ;  and  overhanging  it  in  fix>nt,  a  pointed  eminence  with  a  rough 

•  The  huinr'rtis  of  the  rtgtit  *ide;  tU  anterior  surface,      I.  The  §baA  of  ilie  bone.     S« 

[^The  liwid.     'A.  Tlip  flnntotiiical  ntcck.     4.  The  grreater  tuh^^roaity.     5,  Thf*  tcsser   lub«' 

OMtjr.      6.  Tlie  bicipiml  grrKive.      7.  The  anterior  bicipital    ridge.     8.  The   f>r\stenor 

cipiml  rid^e.     9.  Tbe  rough  surface  into  which  ibe  dipltotd  is  in»ert«ft.     10,  The  nn- 

riiiouf  Iiimmen.     U,  The  eminenua  cupimta,     12.  The   trochlen,     13*  The  i*xiert^nl 

rVoiniyle,     14.  The  internal  con dy la.     15.  The  external  eonityloii!  ridgv.     16,  The  iiitat 

H%l  eottdylotd  ridge.     17.  The  fossa  for  the  ttoroQoid  process  oT  llie  ulna. 
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tnangnlar  base,  tibe  caronoid  process.  Behind  the  lesser  sigmoid  notch, 
and  extending  downwards  on  the  side  of  the  olecranon,  is  a  triangular 
uneven  surface,  for  the  anconeus  muscle ;  and  upon  the  posterior  surface 
of  the  olecranon  a  smooth  triangular  surface,  which  is  subcutaneous. 

The  shaft  is  prismoid  in  form,  and  presents  three  surfaces,  anterior, 
posterior,  and  internal ;  and  three  borders.  The  anterior  sv,rface  is  occu- 
pied by  the  flexor  profundis  digitorum  for  the  upper  three-fourths  of  its 
extent ;  and  below  by  a  depression,  for  the  pronator  quadratus  muscle. 
A  little  above  its  middle  is  the  nutritious  foramen,  which  is  directed  up- 
wards. Upon  the  posterior  surface  at  the  upper  part  of  the  bone  is  the 
♦riangular  uneven  depression  for  the  anconeus  muscle,  bounded  inferiorly 
by  an  oblique  ridge  which  runs  downwards  from  the  posterior  extremity 
of  the  lesser  sigmoid  notch.  Below  the  ridge  the  surface  is  marked  into 
several  grooves,  for  the  attachment  of  the  extensor  ossis  metacarpi,  exten- 
sor secundi  intemodii,  and  extensor  indicis  muscle.  The  internal  surface 
is  covered  in  for  the  greater  part  of  its  extent  by  the  flexor  profundis  digi- 
torum. The  anterior  border  is  rounded,  and  gives  origin  by  its  lower 
fourth  to  the  pronator  quadratus ;  the  posterior  is  more  prominent,  and 
aflbrds  attachment  to  the  flexor  carpi  ulnaris  and  extensor  carpi  ulnaris. 
At  its  upper  extremity  it  expands  into  the  triangular  subcutaneous  surface 
of  the  olecranon.  The  external  or  radial  border  is  sharp  and  prominent, 
for  the  attachment  of  the  interosseous  membrane. 

The  Imoer  extremity  terminates  in  a  small  rounded  head,  capitulam 
ulnaj  from  the  side  of  which  projects  the  styloid  process.  The  latter  pre- 
sents a  deep  notch  at  its  base  for  the  attachment  of  the  apex  of  the  trian- 
gular interarticular  cartilage,  and  by  its  point  gives  attachment  to  the 
mtemal  lateral  ligament.  Upon  the  posterior  surface  of  the  head  is  a 
groove,  for  the  tendon  of  the  extensor  carpi  ulnaris ;  and  upon  the  side 
opposite  to  the  styloid  process  a  smooth  surface,  for  articulation  with  the 
side  of  the  radius. 

Development. — By  three  centres ;  one  for  the  shaft,  one  for  the  inferior 
extremity,  and  one  for  the  olecranon.  Ossification  commences  in  the 
uba  shordy  afler  the  humerus  and  radius:  the  two  ends  of  the  bone  are 
cartilaginous  at  birth.  The  centre  for  the  lower  end  appears  at  about  the 
fiflh,  and  that  for  the  olecranon  about  the  seventh  year.  The  bone  is 
completed  at  about  the  twentieth  year. 

Articulations. — With  two  bones ;  the  humerus  and  radius ;  it  is  sepa- 
rated from  the  cuneiform  bone  of  the  carpus  by  the  triangular  interarticular 
cartilage. 

Attachment  of  Muscles. — To  tioelve  ;  by  the  olecranon,  to  the  triceps 
extensor  cubiti,  one  head  of  the  flexor  carpi  ulnaris,  and  the  anconeus ; 
by  the  coronoid  process,  to  the  brachialis  anticus,  pronator  radii  teres, 
flexor  sublimis  digitorum,  and  flexor  profundus  digitorum ;  by  the  shaft, 
to  the  flexor  profundus  digitorum,  flexor  carpi  ulnaris,  pronator  quadratus, 
anconeus,  extensor  carpi  ulnaris,  extensor  ossis  metacarpi  pollicis,  extensor 
secundi  intemodii  polhcis,  and  extensor  indicis. 

Radius. — The  radius  is  the  rotatory  bone  of  the  fore-arm ;  it  is  divisible 
into  a  shaft  and  two  extremities :  unlike  the  ulna,  its  upper  extremity  is 
small,  and  merely  accessory  to  the  formation  of  the  elbow-joint ;  while  the 
lower  extremity  is  large,  and  forms  almost  solely  the  joint  of  the  wrist. 

'Ihie  superior  extremity^  presents  a  rounded  head^  depressed  upon  its 
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upper  surface  into  a  shallow  cup.  Around  the  margin  o( 
Fig  52,*  th^  head  is  a  smoolli  articular  surface,  which  is  broad  oil 
the  inner  side,  where  it  articulates  with  tiie  lesser  sigmoid 
notch  of  I  he  yhia,  and  narrow  in  the  rest  of  its  circumfer- 
ence, to  p  ay  in  the  orbicular  ligament.  Beneath  the  head 
is  a  round  constricted  neck;  and  beneath  tlie  neck,  on  its 
internal  aspect,  a  prorainent  process,  the  tuherosUy,  The 
surface  of  the  tuberosity  is  panly  smooth,  and  partly  roug;h ; 
rough  bekiw,  where  it  receives  the  attachment  uf  die  ten- 
don of  Oie  biceps ;  and  smooth  above,  where  a  bursa  is 
interposed  between  tlie  tendon  and  the  bone. 

The  shn/i  of  the  bone  is  prismoid,  and  presents  three 
Itl ,  I  surfaces.  The  aniejiw  surface  is  somewhat  concave  su- 
periorly,  where  it  lodges  the  flexor  longus  pollicis;  and 
flat  below,  where  it  supports  the  pronator  quadratus.  At 
about  die  upper  third  of  this  surface  is  the  nutritious  fora- 
men, which  is  directed  upwards.  The  posterior  surface 
is  round  above,  where  it  supports  tlie  supinator  brevis 
muscle,  and  marked  by  several  shallow  oblique  grooves 
below,  which  alford  attachment  to  the  extensor  muscles 
of  the  thumb.  The  ejrternal  surface  is  rounded  and  con- 
vex, and  marked  by  an  oblique  ridge j  which  extends  from 
the  tuberosity  to  the  styloid  process  at  the  lower  extremity 
of  the  bone.  Upon  the  inner  margin  of  the  bone  is  a  sharp  and  prominent 
crest,  which  gives  attachment  to  the  interosseous  membrane.  The  lower 
extremity  of  the  radius  is  broad  and  triangular,  and  provided  with  two  ar- 
ticular surfaces ;  one  at  the  side  of  the  bone,  which  is  concave  to  receive 
the  rounded  head  of  the  uhia ;  the  other  at  the  extremity,  and  marked  by 
a  slight  ridge  into  two  iiicets,  one  external  and  triangular,  corresponding 
with  the  scaphoid;  the  other  square,  with  tlie  semilunar  bone.  Upon  the 
outer  side  of  tiie  extremity  is  a  strong  conical  projection^  the  styloid  process^ 
whicii  gives  attachment  by  its  base  to  the  tendon  of  the  supinator  lon^us, 
and  by  its  apex  to  the  external  lateral  ligament  of  die  wrist  ja'mt.  The 
inner  edge  of  the  articular  surface  affords  attachment  to  the  base  of  the 
inter- articular  cartilage  of  tlie  ulna. 

Immediately  in  front  of  tlie  styloid  process  is  a  groove,  which  lodges 
the  tendons  of  the  extensor  ossis  metacarpi  pollicis,  and  extensor  primi 
intemodii ;  and  behind  the  process  a  broader  groove,  for  the  tendons  of 
the  extensor  carpi  radial  is  longior  and  brevior,  and  extensor  secundi  inter- 
nodii ;  behind  this  is  a  prominent  ridge,  and  a  deep  and  narrow  groove, 
for  the  tendon  of  the  extensor  indicis ;  and  still  farther  back,  part  of  a 
broad  groove,  completed  by  the  ulna,  for  the  tendons  of  tlie  extensoi 
communis  digitorym. 

Development, — By  Ihrm  centres ;  one  for  the  shaft,  and  one  for  each  ex- 
tremity. Ossification  commences  in  the  shaft  soon  after  the  humerus,  and 
before  that  in  the  ulna.     The  inferior  centre  appears  during  the  second 

•  The  tw^o  t>one»  of  ibe  fore-orm  »ecn  from  the  front,  1.  Tli<^  fthall.  of  llie  ulna*  2. 
The  ^.teviXci  sigmoid  notch.  3.  The  lesser  vi^^moid  notch,  wiiti  which  the  hc^atl  of  th« 
ruMiif  i?  nniculaterl,  4.  The  olecranon  process,  5,  The  cofonoid  proc<?»!i.  fl.  The  lui* 
tritjoti^  ft»n»meiK  7.  Tlie  sharp  ridjfes  upon  the  two  bonei  to  which  the  iniero*s«»«iiu? 
meftihrane  is  aitBched.  8,  The  'npimUim  iifn»».  0.  The  »tyh'iii  pro<'Cf«,  10.  I'h* 
fhiirt  of  th**  ra«inis  1  L  lis  heml  !ttirrr>u ruled  by  the  ftmc.»oth  Ijtjrdef  f^t  iirtiruhit«oi>  uifh 
the  orhkiilnr  lti£7iiiu'nt  12.ThP!nr*ok  of  the  mdiiia.  13.  Ila  tuhAroaity.  14.  TUo  uliti<|iM 
line      ib.  Tire  lower  extremity  of  the  Ixjji*      10.  I u  styloid  proce»f* 
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year,  and  the  superior  about  the  seventh.  The  bone  is  perfected  at 
twenty. 

.Articulations. — With  ybur  bones ;  humerus,  ulna,  scaphoid,  and  semi« 
lunar. 

Attachment  of  Muscles. — To  ntTue;  by  the  tuberosity  to  the  biceps ;  by 
the  oblique  ridge  to  the  supinator  brevis,  pronator  radii  teres,  flexor  sub- 
limis  digitorum  and  pronator  quadratus ;  by  the  anterior  surface,  to  the 
flexor  longus  pollicis  and  pronator  quadratus ;  by  the  posterior  surface,  to 
the  extensor  ossis  metacarpi  pollicis,  and  extensor  primi  internodii ;  and 
by  the  styloid  process,  to  the  supinator  longus. 

Carpus. — The  bones  of  the  carpus  are  eight  in  number ;  they  are  ar- 
ranged in  two  rows.  In  the  first  row,  commencing  from  the  radial  side, 
are  the  os  scaphoides,  semilunare,  cuneiforme,  pisiforme ;  and  in  the  se- 
cond row,  in  the  same  order,  the  os  trapezium,  trapezoides,  os  magnum, 
and  uncifbrme. 

The  Scaphoid  bone  is  named  from  bearing  some  resemblance  to  the 
^pe  of  a  boat,  being  broad  at  one  end,  and  narrowed  like  a  prow  at  the 
opposite,  concave  on  one  side,  and  convex  upon  the  other.  It  is,  how- 
ever, more  similar  in  form  to  a  cashew  nut,  flattened  and  concave  upon 
one  side.  If  carefully  examined,  it  will  be  found  to  present  a  convex  and 
a  concave  surface^  a  convex  and  a  concave  border j  a  broad  end,  and  a  Tiar* 
row  and  pointed  extremity ^  the  tuberosity. 

To  ascertain  to  which  hand  the  bone  belongs,  let  the  student  hold  it 
horizontally,  so  that  the  convex  surface  may  look  backwards  (i.  e,  towards 
himself),  and  the  convex  border  upwards:  the  broad  extremity  will  indi- 
cate its  appropriate  hand ;  if  it  be  directed  to  the  right,  the  bone  belongs 
to  the  rifi^t ;  and  if  to  the  left,  to  the  left  carpus. 

Articulations. — W\X\i  five  bones ;  by  its  con-  ^>K-  53.» 

vex  surface  with  the  radius;  by  its  concave 
surface,  with  the  os  magnum  and  semilunare ; 
and  by  the  extremity  of  its  upper  or  dorsal 
border,  with  the  trapezium  and  trapezoides. 

Attachments.  —  By  its  tuberosity  to  the  ab- 
ductor pollicis,  and  anterior  annular  ligament. 

The  Semilunar  bone  may  be  known  by 
having  a  crescentic  concavity,  and  a  some- 
what crescentic  outline.  It  presents  for  exami- 
nation four  articular  surfaces  and  two  extremi- 
ties; the  articular  surfaces  are,  one  concave^ 
one  coTToex^  and  two  lateral y  one  lateral  surface 
being  crescentic,  the  other  nearly  circular,  and 
divided  generally  into  two  facets.  The  extre- 
milies  are,  one  dorsal^  which  is  quadrilateral,  flat,  and  indented,  for  th 

*  A  diagram  showing  the  dorsal  surface  of  the  bones  of  the  carpns,  with  their  articu 
hitions. — ^The  right  hand.  2.  The  lower  end  of  the  radius.  1.  The  lower  extremity 
of  the  ulna.  3.  The  inter-articular  fibroH.'artilage  attached  to  the  styloid  process  of  the 
nina,  and  to  the  margin  of  the  articujar  surface  of  the  radius.  S.  The  scaphoid  bone. 
L.  The  semilunare  articulating  with  five  bones.  C.  The  cuneiforme,  articulating  with 
three  bones.  P.  The  pisiforme,  articulating  with  the  cuneiforme  only.  T.  The  first 
bone  of  the  second  row, — the  trapezium,  articulating  with  four  bones.  T.  The  second 
Imne,— the  trapezoides,  articulatitig  also  with  four  bones.  M.  The  os  magnum,  articu 
bticf  with  seven.     U.  The  unci  forme,  articulating  with  five. 
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attachment  of  ligacneDts;  the  other  palmar ^  which  is  convex ^  rounded, 
and  of  lari^er  size. 

To  determine  lo  which  hand  it  belongs,  let  the  bone  be  held  perpendi- 
eiilarlj,  so  that  the  dorsiJ  or  ibt  extremity  look  ypwards,  and  ijje  convex 
side  backwards  (towards  tlie  holder).  The  circular  laterai  surface  will 
point  to  the  side  corresfinnding  witii  the  hand  to  winch  ihe  bone  belongs. 

^'Irdculalums.  —  Wilh  ^five  bojies,  but  occasionally  with  only  four:  by 
its  convex  surface,  with  the  radius ;  by  its  concave  suriace,  with  the  oa 
magnum  ;  by  its  crescenlic  lateral  facet,  with  the  scaphoid ;  and  by  the 
circular  surface,  with  the  cuneiiorm  bone  and  with  the  point  of  the  unci- 
form. This  surface  is  divided  into  two  parts  by  a  ridge  when  it  articu* 
lates  with  die  unciform  lis  well  as  witla  the  cuneiform  bone. 

The  Cuneiform  bone,  although  somewhat  wedge-shaped  in  form,  may 
be  best  distinguished  by  a  circular  and  isolated  facet,  which  articulati?a 
with  the  pisiform  bone.  It  presents  for  examination  Utree  sarjtices^  a  iMse, 
and  an  apex.  One  surface  is  very  rough  and  irregular  ;  the  opposite  forms 
a  concave  articular  surface,  while  tt»e  third  is  partly  rough  and  partly 
smooth,  and  presents  that  circular  facet  which  is  characteristic  of  die  bone. 
The  base  is  an  arlicular  surface,  and  the  apex  is  round  and  pointed. 

To  distinguish  its  appropriate  hand,  let  the  base  be  directed  backwards 
and  the  pisiform  facet  upwards ;  the  concave  articular  surface  will  point 
to  the  hand  to  which  the  bcuie  belongs* 

^^rticuialinru, — With  ihree  bones^  and  with  the  triangular  fibro-cartilage. 
By  the  base,  with  the  semilunare ;  by  Uie  concave  surface,  vvilh  the  unci- 
(brme  ;  by  the  circular  i'acel,  with  the  pisiforme  ;  and  by  the  superior  angle 
of  the  rough  surface,  with  the  fib rn -cartilage. 

The  Pisiform  bone  may  be  recognised  by  its  small  size,  and  by  possess- 
ing a  singular  articular  facet.  If  it  be  examined  carefully  it  will  be  ob- 
served to  present  four  sides  and  tw^o  extremities ;  one  side  is  articular, 
the  smooth  facet  approaching  nearer  to  the  superior  than  the  inferior  ex- 
tremity. The  side  opposite  to  this  is  rounded,  and  tlie  remainbg  sides 
are,  one  slightly  concave,  the  other  slightly  convex. 

If  tfie  bone  be  held  so  that  the  articular  facet  shall  look  dow^nwards  and 
the  extremity  which  overhangs  the  articular  facet  forwards,  the  concave 
side  will  point  to  the  hand  to  which  it  belongs. 

Articulations, — With  the  cuneiform  bone  only. 

Mtachnenis,  —  To  two  muscles,  the  flexor  carpi  ulnariS|  and  abductor 
minimi  digiti ;  and  to  the  anterior  annular  ligament. 

The  Trapezium  (os  multangulum  majus)  is  too  irregular  in  form  to  be 
compared  to  any  tno%vn  object ;  it  may  be  distinguislied  by  a  deep 
groove,  for  tlie  tendon  of  the  ilexor  carpi  radialis  muscle.  It  is  somewhat 
compressed,  and  may  be  divided  into  two  surfaces  which  are  smootlj  aiid 
articular,  and  diree  rough  borders.  One  of  the  ariimlar  surfaces  is  ot-al^ 
concave  in  one  direction,  and  convex  in  the  other  (saddle-seat  shaped) ; 
the  other  is  marked  into  three  facets.  One  of  the  borders  presents  the 
groove  for  the  tendon  of  the  flexor  carpi  radifdis,  which  is  surmounted  by 
a  prominent  tubercle  for  the  attachment  of  the  annular  ligament ;  the  otlier 
two  borders  are  rough  and  form  the  outer  side  of  the  carpus.  The  grooved 
border  is  narrow  at  one  extremity  and  broad  at  the  other,  where  it  pre- 
«ients  the  groove  and  tubercle. 

If  the  bone  be  held  so  that  (he  grooved  border  look  upwards  while  the 
apex  of  this  border  be  directed  forwards,  and  the  base  with  the  tubercle 
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oackwards,  the  concavo-convex  surface  will  point  to  the  hand  to  which 
the  bone  belongs. 

ArUculaticms, — With ^ur  bones ;  by  the  concavo-convex  surface,  with 
the  metacarpal  bone  of  the  thumb ;  and  by  the  tliree  iacets  of  the  othet 
articular  surface,  with  the  scaphoid,  ti-apezoid,  and  second  metacarpal 
bone. 

AUachments. — To  two  muscles,  abductor  poUicis  and  flexor  ossis  meta- 
carpi ;  and  by  the  tubercle,  to  the  annular  ligament. 

The  T&AP£zoiD£s  (os  multangulum  minus)  is  a  small,  oblone^,  and 
quadrilateral  bone,  bent  near  its  middle  upon  itself  (bean-shaped).  It 
presents  four  articular  surfaces  and  two  extremities.  One  of  the  sur&ces 
IS  amcavo-canvexy  u  e.  concave  in  one  direction,  and  convex  in  the  other; 
another,  contiguous  to  the  preceding,  is  concave^  so  as  to  be  almost  angu- 
lar in  the  middle,  and  is  often  marked  by  a  small  rough  depression,  for 
an  interosseous  ligament ;  the  two  remaining  sides  are  jlaty  and  present 
nothing  remarkable.  One  of  the  two  extremities  is  broad  and  of  large 
size,  the  dorsal;  the  other,  or  palmar j  is  small  and  rou^h. 

If  the  bone  be  held  perpendicularly,  so  that  the  broad  extremity  be  up- 
wards, and  the  concavo-convex  surface  forwards,  the  angular  concave 
surface  will  point  to  the  hand  to  which  the  bone  belongs. 

•Articulations. — With^bur  bones ;  by  the  concavo-convex  surface,  with 
the  second  metacarpal  bone ;  by  the  angular  concave  surface,  with  the  os 
magnum  ;  and  by  the  other  two  surfaces,  with  the  trapezium  and  scaphoid. 

Mttackments, — To  the  flexor  brevis  poUicis  muscle. 

llie  Os  Magnum  (capitatum)  is  the  largest  bone  of  the  carpus,  and  is 
divisible  into  a  body  and  head.  The  hec^  is  round  for  the  greater  part 
of  its  extent,  but  is  flattened  on  one  side.  ITie 
iodyis  irr^larly  quadrilateral, and  presents  four 
sides  and  a  smooth  extremity.  Two  of  the  sides 
are  rough,  the  one  being  square  and  flat,  the 
dorsal ;  the  other  rounded  and  prominent,  the 
palmar ;  the  other  two  sides  are  articular,  the 
one  being  concave,  the  other  convex.  The  ex- 
tremity is  a  triangular  articular  surface,  divided 
into  three  fecets. 

If  the  bone  be  held  perpendicularly,  so  that 
the  articular  extremity  look  upwards  and  the 
broad  dorsal  surface  backwards  (towards  the 
holder),  the  concave  articular  surface  will  point 
to  the  hand  to  which  the  bone  belongs. 

Articulations. — With  seven  bones;  by  the 
rounded  head,  with  the  cup  formed  by  the  sca- 
phoid and  semilunar  bone ;  by  the  side  of  the 
convex  surface,  with  the  trapezoides ;  by  the 
concave  surface,  with  the  unciforme;  and  by 
the  extremity,  with  the  second,  third,  and  fourth  metacarpal  bones. 

•  The  hand  viewed  upon  its  anterior  or  palmar  aspect.  1.  The  scaphoid  bone.  i. 
The  semilunare.  3.  The  cuneiforme.  4.  The  pisiforme.  5.  The  trapc/iuin.  6.  Tn^ 
grooTe  in  the  trapezium  that  lodges  'the  tendon  of  the  flexor  carpi  radialis.  7.  The 
trapexades.  8.  The  os  magnum.  9.  The  unciforme.  10,  10.  The  Ave  metacarpa 
bones.  11,  11.  The  first  row  of  phalanges.  12,  12.  The  second  row.  13,  13.  Thti 
fiiird  row,  or  ungual  phalanges.  14.  The  first  phalanx  (f  the  thumb.  15.  The  second 
■ad  Ui9t  phalanx  of  the  thumb. 
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Mtachments. — To  the  flexor  brevis  pollieis  muscle. 

The  U>x'iFORME  is  a  triangular-sljaped  boneyreniarkable  for  a  long  and 
curved  process,  which  projects  from  its  palmar  aspect.  It  presents  fi\e 
surfaces  ; — three  articulaTj  and  two  free.  One  of  The  articuUir  surfaces  i? 
divided  by  a  slight  ridge  into  two  facets;  the  other  two  converge,  and 
meet  at  a  flattened  angle.*  One  of  the  free  surfaces,  the  dorsal,  is  rough 
•ftnd  triangular;  the  other,  palmar,  also  triangular,  but  somewhat  smaller, 
Jves  origin  to  the  unciform  process* 

If  the  bone  be  held  perpendicularly,  so  that  the  articular  surface  wilh 
two  facets  look  upwards,  arid  the  unciform  process  backwards  (towards 
the  holder),  the  concavity  of  the  unciform  process  will  point  to  the  hand 
to  which  the  bone  belongs. 

^^r(icul(2iions,^\\'i\hJive  bones ;  by  the  two  facets  on  its  base,  with  the 
fourth  and  fifth  metacarpal  bones ;  by  tbe  two  lateral  articulating  surfaces, 
with  the  OS  magnum  and  cuneiforme ;  and  by  the  flattened  angle  of  its 
apex,  with  the  semilunars 

Mtachmenis, — To  two  muscles,  abductor  minimi  digiti,  and  flexor 
brevis  minimi  digiti ;  and  by  the  hook-shaped  process  to  the  annular  liga- 
ment. 

Deirelopjnent, — The  bones  of  the  carpus  are  each  developed  by  a  single 
centre  ;  they  are  cartilaginous  at  binh*  Ossification  commences  towards 
the  end  of  the  first  year  in  the  os  magnum  and  unciforme ;  at  the  end  of 
the  diird  year  in  the  cuneiforme ;  during  the  fifth  year  in  the  trapezium 
and  scmilunare ;  during  the  eighth,  in  the  scaphoides ;  the  ninth,  in  ihe 
trapezoides:  and  the  twelfth  in  tlie  pisiforme,  I'he  latter  bone  is  the  last 
in  the  skeleton  to  ossify ;  it  is,  in  reality,  a  sesamoid  bone  of  the  tendon 
of  the  f]exor  carpi  ulnaris. 

The  number  of  articulations  which  each  bone  of  the  carpus  presents 
with  surrounding  bones,  may  be  expressed  in  figuresj  which  miU  materially 
facilitate  their  recollection ;  tlie  number  for  the  first  row  is  5531,  and  for 
tlie  second  4475. 

Metacarpus. — The  bones  of  the  metacarpus  are  five  in  number.  They 
are  long  bones,  divisible  into  a  head,  shaft,  and  base. 

The  head  is  rounded  at  the  extremity,  and  flattened  at  en*  h  side,  for  the 
insertion  of  strong  ligaments ;  the  shnjl  is  prismoid,  and  marked  deeply 
on  each  side,  for  the  attachment  of  tlie  interossei  muscles ;  and  the  base 
is  irregularly  quadrilateral  and  rough,  for  the  insertion  of  tendons  and 
ligaments.  The  base  presents  three  articular  surfaces,  one  at  each  side, 
(nr  the  adjoining  metacarpal  bones ;  and  one  at  the  extremity  for  the 
carpus. 

I'he  metacarpal  bone  of  the  thumb  is  one*third  shorter  than  the  rest, 
flattened  and  broad  on  its  dorsal  aspect,  and  convex  on  its  palmar  side ; 
the  articular  surface  of  the  head  is  not  so  round  as  that  of  the  other  meta* 
carpal  bones ;  and  the  base  has  a  single  concavo-convex  surface,  to  arti- 
i'liUite  with  the  similar  surface  of  the  trapezium. 

The  metacarpal  bones  of  the  different  fingers  may  be  distinguished  ay 
certain  obvious  characters.  The  base  of  the  metacar|ial  bone  of  the  index 
finger  is  the  largest  of  the  four,  and  presents  four  articular  surfaces.  That 
of  ihe  middle  finger  may  be  distinguished  by  a  rounded  projecting  proce&j 


*  Wlier  'h**  unciforme  does  not  articulate  with  the  »eini1tinare»  this  angle  ti  ibarp 
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upon  the  radial  side  of  its  base,  and  two  small  circular  facets  upon  its 
ulnar  lateral  sur&ce.  The  base  of  the  metacarpal  bone  of  the  ring-finger 
is  small  and  square,  and  has  two  small  circular  facets  to  correspond  with 
those  of  the  middle  metacarpal.  The  metacarpal  bone  of  the  little  finger 
has  only  one  lateral  articular  surface. 

Development. — By  two  centres ;  one  for  the  shaft,  and  one  for  the  diri- 
tal  extremity,  with  the  exception  of  the  metacarpal  bone  of  the  thumb,  me 
epiphysi<i  of  which,  like  that  of  the  phalanges,  occupies  the  carpal  end  of 
the  bone.  Ossification  of  the  metacarpal  bones  commences  in  the  em« 
bryo  between  the  tenth  and  twelfth  week,  that  is,  soon  after  the  bones  of 
the  fore-arm.  The  epiphyses  make  their  appearance  at  the  end  of  the 
second,  or  early  in  the  third  year,  and  the  bones  are  completed  at  twenty. 

Jfrticulations. — The  first  with  the  trapezium ;  second,  with  the  trape- 
zium, trapezoides,  and  os  magnum,  and  with  the  middle  metacarpal 
bone  ;  third,  or  middle,  with  the  os  magnum,  and  adjoining  metacarpal 
bones ;  fourth,  with  the  os  magnum  and  unciSforme,  and  wim  the  adjoin- 
ing metacarpal  bones ;  and,  fiidi,  with  the  unciforme,  and  with  the  meta- 
carpal bone  of  the  ring-finger. 

l*he  figures  resulting  irom  the  number  of  articulations  which  each 
metacarpal  bone  possesses,  taken  firom  the  radial  to  the  ulnar  side,  are 
13121. 

^Uachmeni  of  Muscles. — To  the  metacarpal  bone  of  the  thumb,  three j 
the  flexor  ossis  metacarpi,  extensor  ossis  metacarpi,  and  first  dorsal  inter- 
osseous ;  of  the  index  finger,  five^  the  extensor  carpi  radialis  longer, 
flexor  carpi  radialis,  first  and  second  dorsal  interosseous,  and  first  palmar 
interosseous ;  of  the  middle  finger,  ybur,  the  extensor  carpi  radialis  bre- 
vior,  adductor  pollicis,  and  second  and  third  dorsal  interosseous ;  of  the 
ring  finger,  tkreey  the  third  and  fourth  dorsal  interosseous,  and  second 
pdmar ;  and  of  the  little  finger,  foufj  extensor  carpi  ulnaris,  adductor 
minimi  digiti,  fourth  dorsal,  and  third  palmar  interosseous. 

Phaulnges. — ^The  phalanges  are  the  bones  of  the  fingers ;  they  are 
named  from  their  arrangement  in  rows,  and  are  fourteen  in  number,  three 
to  each  finger,  and  two  to  the  thumb.  In  conformation  they  are  long 
bones,  divisible  into  a  shaft,  and  two  extremities. 

The  s/uifl  is  compressed  from  before  backwards,  convex  on  its  poste- 
rior surface,  and  flat  with  raised  edges  in  front.  The  metacarpal  ex- 
tremity, or  basey  in  the  first  row,  is  a  simple  concave  articular  surface,  that 
in  the  other  two  rows  a  double  concavity,  separated  by  a  slight  ridge. 
The  digital  extremities  of  the  first  and  second  row  present  a  pulley-like 
surface,  concave  in  the  middle,  and  convex  on  each  side.  The  ungual 
extremity  of  the  last  phalanx  is  broad,  rough,  and  e;xpanded  into  a  semi- 
lunar crest. 

Development. — By  two  centres ;  one  for  the  shaft,  and  one  for  the  base. 
Ossification  commences  first  in  the  third  phalanges,  then  in  the  first,  and 
lastly  in  the  second.  The  period  of  commencement  corresponds  with 
that  of  the  metacarpal  bones.  The  epiphyses  of  the  first  row  appear  dur- 
ing the  third  or  fourth  year,  those  of  the  second  row  during  the  fourth  or 
fifm,  and  of  the  last  during  the  sixth  or  seventh.  The  phalanges  are  per- 
fected by  the  twentieth  year. 

JMiculaHons. — The  first  row,  \vith  the  metacarpal  bones  and  second 
10*  B 
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row  of  plialanges ;  the  sr^cond  row,  with  the  first  and  third  ;  and  the  ihird, 
with  tile  second  row. 

*dtiachment  of  Muscles. — To  the  base  of  ihe  first  phalimx  of  the  thumb 
/our  muscles,  abduclor  pollicis,  flexor  brevis  polli(*is,  adductor  poUicis, 
and  extensor  primi  iyternodli ;  and  to  the  second  phulnnx,  two,  ibe  flexor 
loagus  pollicis,  and  extensor  secundi  iniernodii.  To  the  JirU  phalmix  of 
the  second,  third,  and  fourth  fingers,  one  dorsal  and  one  palmar  interos- 
seous, and  to  the  first  phalanx  of  the  little  finger,  die  abductor  minimi 
digiti,  tiexor  brevis  minimi  digiti,  and  one  palmar  interosseous.  To  the 
second  pholnnges^  the  flexor  sublimis  and  extensor  communiis  digitorum ; 
and  to  the  last  phalanges^  the  flexor  profundus  and  extensor  communis 
digitorum, 

PELVIS    AND    LOWER    EXTREMITY. 

The  bones  of  the  peUns  are  the  two  ossa  innorainataj  the  sacrum,  and 
the  coccyx  ;  and  of  the  lower  extremitj^,  die  femur,  patella,  tibia  and 
fibula,  tarsus,  metatarsus,  and  phalanges. 

^'m-  S^*  Os  Innominatum. — The  os  inno- 

minatum  (os  coxa?)  is  an  irregular 
flat  bone,  consisting  in  the  young 
subject  of  three  parts,  which  meet  at 
tl)e  acetabulum.  Hence  it  is  usually 
'    zMw  ^wm-smm  described   in  the  adult  as  divisible 

%  ttn^  ^  ^^  into  three  portions,  ilium,   ischium, 

and  pubes.  The  Uium  is  the  supe- 
rior, broad,  and  expanded  ponion 
which  forms  the  )>rominence  of  the 
hip,  and  articulates  with  die  sacrum. 
The  ischium  is  the  inferior  and  strong 
part  of  tlie  bone  on  which  we  sit. 
The  OS  pubis  is  that  portion  which 
forms  the  front  oi'  the  pelvis,  and 
gives  support  to  the  external  organs 
of  generation. 

'J'he  Ilium  may  be  described  as 
divisible  into  an  itUernal  and  external 
surface,  a  crest,  and  an  anterior  and  posterior  border* 

The  internal  surface  is  bounded  above  by  tlie  crest,  below  by  a  promi- 
nent line,  the  tinea  ilio-pectinea,  and  before  and  behind  by  the  anterior 
and  posterior  borders ;  it  is  concave  and  smooth  for  tlie  anterior  two-thirds 
of  its  extent,  and  lodges  the  iliacus  muscle.  The  posterior  third  is  n>ugh^ 
for  articulation  with  the  sacrum,  and  is  divided  by  a  deep  groove  Into  two 
parts ;  an  anterior  or  auricular  portian^  which  is  shaped  like  the  pinna, 

•The  OS  innominatum  of  the  Hght  eide.  1.  The  ilititn  j  its  exiernal  iurfane.  3.  The 
jschttim.  3,  The  on  pubit.  4.  Th<?  oreM  of  rhp  iUiim.  r>.  Th<?  superior  cnrveH  Hne. 
6-  The  inferior  curvcfl  line,  7.  The  giirface  for  ttie  gJuten*  miiximuA.  8.  The  iior«riof 
fitperitfr  ^'pinous  process.  9.  The  unterior  inferior  apinous  prooe»s,  10.  The  posicnor 
tuperior  *|nnouf  process.  11.  The  posterior  inferior  »pjnou*  proee5«,  12.  The  ^pine 
of  the  ischium.  If*.  The  gr^nt  E«cro*isch)titic  notch,  14,  The  lewer  Micrr^-iwhiatio 
notch.  15,  The  uiberosiiy  of  the  isehium»  f bowing  its  three  facets,  15,  The  mfnim  of 
•Jie  ischium.  H.  The  Yxkly  of  the  os  pubis.  18.  The  rmmu«  of  the  pubis.  19*  l*he 
%u^tiHulum.     2U«  The  ibrameo  thyroJdeum. 
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lUid  coated  by  cartilage  in  the  fresh  bone ;  and  a  posterior  portion,  >^*hich 
IS  very  rough  and  uneven  for  the  attachment  of  interosseoi^s  ligaments. 

The  external  surface  is  uneven,  partly  convex,  and  partly  concave ;  it 
is  bounded  above  by  the  crest ;  below  by  a  prominent  arch,  which  forms 
♦he  upper  segment  of  the  acetabulum ,  and  before  and  behind,  by  the 
smterior  and  posterior  borders.  Crossing  this  surface  in  an  arched  direc- 
tion, from  the  anterior  extremity  of  the  crest  to  a  notch  upon  the  lower 
part  of  the  posterior  border,  is  a  groove,  which  lodges  the  gluteal  vessels 
and  nerve,  the  superior  curved  line;  and  below  this,  at  a  short  distance,  a 
rough  ridge,  the  inferior  curved  line.  The  surface  included  between  the 
superior  curved  line  and  the  crest,  gives  origin  to  the  gluteus  medius 
muscle ;  that  between  the  curved  lines,  to  the  gluteus  minimus ;  and  the 
rough  interval  between  the  inferior  curved  line  and  the  arch  of  the  aceta- 
bulum, to  one  head  of  the  rectus.  The  posterior  sixth  of  this  surface  is 
rou^  and  raised,  and  gives  origin  to  part  of  the  gluteus  maximus. 

The  crest  of  the  ilium  is  arched  and  curved  in  its  direction  like  the 
italic  letter^*,  being  bent  inwards  at  its  anterior  termination,  and  outwards 
towards  the  posterior.  It  is  broad  for  the  attachment  of  three  planes  of 
muscles,  which  are  connected  with  its  external  and  internal  borders  or  lips, 
and  with  the  intermediate  space. 

The  anterior  border  is  marked  by  two  projections,  the  anterior  superior 
spinous  process^  which  is  the  anterior  termination  of  the  crest,  and  the 
anterior  inferior  spinous  process ;  the  two  processes  being  separated  by  a 
notch  for  the  attachment  of  the  sartorius  muscle.  This  border  terminates 
inferiorly  in  the  lip  of  the  acetabulum.  The  posterior  border  also  presents 
two  projections,  the  posterior  superior  and  the  posterior  inferior  spinous 
process  J  separated  by  a  notch.  Inferiorly  this  border  is  broad  and  arched, 
and  forms  the  upper  part  of  the  great  sacro-ischiatic  notch. 

The  Ischium  is  divisible  into  a  thick  and  solid  portion,  the  bodyy  and 
into  a  thin  and  ascending  part,  the  ramus;  it  may  be  considered  also,  for 
convenience  of  description,  as  presenting  an  external  and  internal  surface, 
and  three  borders,  posterior,  inferior,  and  superior. 

The  external  surface  is  rough  and  uneven,  for  the  attachment  of  muscles ; 
and  broad  and  smooth  above,  where  it  enters  into  the  formation  of  the 
acetabulum.  Below  the  inferior  lip  of  the  acetabulum  is  a  notch,  whicb 
lodges  the  obturator  externus  muscle  in  its  passage  outwards  to  the  tro- 
chanteric fossa  of  the  femur.  The  internal  surface  is  smooth,  and  some- 
what encroached  upon  at  its  posterior  border  by  the  spine. 

The  posterior  border  of  the  ischium  presents  towards  its  middle  a  re- 
markable projection,  the  spine.  Immediately  above  the  spine  is  a  notch 
of  large  size,  the  great  sacro-ischiatic ^  and  below  the  spine  the  lesser  sacro- 
ischiatic  notch ;  the  former  being  converted  into  a  foramen  by  the  lesser 
sacro-ischiatic  ligament,  gives  passan;e  to  the  pyriformis  muscle,  the  gluteal 
vessels  and  nerve,  pudic  vessels  and  nen^e,  and  ischiatic  vessels  and  ner\e ; 
and  the  lesser,  completed  by  the  great  sacro-ischiatic  ligament,  to  the 
obturator  internus  muscle,  and  to  the  internal  pudic  vessels  and  nerve. 
The  inferior  borler  is  thick  and  broad,  and  is  called  the  tuberosity.  The 
surface  of  the  tuberosity  is  divided  into  three  facets ;  one  anterior,  which 
is  roug^for  the  origin  of  the  semi-membranosus ;  and  two  posterior,  which 
are  smooth,  and  separated  by  a  slight  ridf^e  for  the  semi-tendinosus  and 
biceps  muacle.  The  inner  margin  of  the  tuberosity  is  bounded  by  a  sharp 
ridge,  which  ginres  attachment  to  a  prolongation  of  the  great  sacro-ischiatic 
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rligaioent,  and  the  outer  margin  by  a  prominent  ridge,  from  which  chf 

Suadratus  femgris  muscle  arises.     The  superior  border  of  the  Ischium  in 
lin,  and  forms  the  lower  circumference  of  the  obturator  foramen.     The 
ramus  of  the  ischium  is  continuous  with  the  ramus  of  the  pubis^  and  ia 

*6liffhtly  everted- 

The  Os  Pubis  is  divided  into  a  horizontal  portion  or  body  (horizonta 
mmus  of  Albinus),  and  a  descending  portion  or  ramtis ;  it  presents  fo 
pxaraination  an  extenial  and  internal  surface,  a  superior  and  inferior  bor 
der,  and  symphysis. 

*Vhe  external  surface  is  rough,  for  the  attachment  of  muscles ;  and  pro- 
ainent  at  its  otiter  extremity,  where  it  forms  part  of  the  acetabulum.    The 

Hnterrujl  surface  is  smooth,  and  enters  into  the  formation  of  die  cavity  of 
the  pelvis.  The  gupenor  border  is  marked  by  a  rough  ridge,  the  crest, 
the  inner  termination  of  die  crest  is  the  angle;  and  the  outer  end,  the  $pine 
or  tubercle.     Running  outwards  from  the  spin^  is  a  sharp  rrdge,  the  pectu 

*'neal  linej  or  linea  ilii>pectinea,  which  marks  the  brim  of  the  true  pelvis. 

Mn  front  of  the  pectineal  line  is  a  smooth  depression,  which  supports  the 
femoral  artery  and  vein,  and  a  little  more  externally  an  elevated  promi- 
nence, the  ilio- pectineal  eminence^  which  divides  the  surface  for  the  femoral 

k'^'essels,  from  another  depression  which  overhangs  the  acetabvilum,  and 
[)dges  the  psoas  and  iliacus  muscles.  The  ilio-pectineal  emirjence  moa** 
aver  marks  the  junction  of  the  pubes  with  the  ilium.     The  inferior  border 

'  is  broad  and  deeply  grooved,  for  the  passage  of  tlie  obturator  vessels  and 
nerve  ;  and  sharp  upon  the  side  of  the  ramus,  to  form  part  of  the  bound- 
ary of  the  obturator  foramen.  The  symphym  is  the  inner  extremity  of 
die  body  of  the  bone ;  it  is  oval  and  rough,  for  the  attachment  of  a  liga- 
mentous structure  analogous  to  the  intervertebral  substance.  The  ramus 
of  the  pubes  descends  obliquely  outwards,  and  is  continuous  with  tlie 
ramus  of  the  ischium.  The  inner  border  of  the  ramus  forms  witli  the 
corresponding  bone  the  arch  of  the  pubes^  and  at  its  inferior  part  is  coo- 
siderably  everted,  to  afford  attachment  to  the  crus  penis. 

The  aatabulum  (ca vitas  cotyloidea)  is  a  deep  cup- shaped  cavity,  situ- 
ated at  the  point  of  union  between  the  ilium,  ischium,  and  pubes ;  a  little 
less  than  two-iifdis  being  formed  by  the  ilium,  a  little  more  than  two^fifihs 
by  the  ischiujn,  and  the  remaining  fifth  by  tlie  pubes.  It  is  bounded  by 
a  deep  rim  or  lip,  which  is  broad  and  strong  above,  where  most  resistance 
is  required,  and  marked  in  front  by  a  deep  notch,  which  is  arched  over 
m  the  fresh  subject  by  a  strong  ligament,  and  transmits  the  nutrient  ves- 

gBeh  into  the  joint.     At  the  bottom  of  the  cup  and  communicating  with  the 

"notch,  is  a  deep  and  circulaj  pit  (flmdus  acetabuli)  which  lodges  a  ma^s 
of  fat,  and  gives  attachment  to  the  broad  extremity  of  the  ligamentum  teres. 
The  obturator  or  thyrmd  foramen  is  a  large  oval  interval  between  the 
ischium  and  pubes,  bounded  by  a  narrow  rough  margin,  to  which  a  liga- 
mentous membrane  is  attached.  The  upper  part  of  the  foramen  is  increased 
in  depth  by  the  groove  in  the  under  surface  of  the  os  pubis  which  lodges 
the  obturator  vessels  and  nerve. 

Deiyehpmeiit^ — By  eight  centres;  three  principal,  one  for  the  ilium,  one 
tor  the  ischium,  and  one  for  the  pubes;  and  five  secondary,  one,  the 
Y-shaped  piece  for  the  inten'al  between  the  primitive  pieces  in  die  aceta- 
bulum, one  for  the  crest  of  the  ilium,  one  (not  constant)  for  the  anterior 
nnd  inferior  spinous  process  of  the  ilium,  one  for  the  tuben^sity  of  the 
jtchium,  and  one  (not  constant)  for  the  angle  of  the  os  pubis.  (Jisificatioo 
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commeaces  in  the  pnmitiTe  pieces,  irametiiately  after  that  in  the  vertebrae, 

firstly  ia  the  iliuni,  then  in  the  ischium,  and  lastly  in  tlie  pubes ;  the  firat 
ossihc  deposits  being  situated  near  to  tlie  future  acetabulum.  At  birth  the 
acetabulum,  the  crest  of  the  ihum,  and  the  ramus  of  the  pubes  and  isehiura, 
are  cartilaginous.  The  secondary  centres  appear  at  puberty,  and  the  en- 
:ire  bone  is  not  completed  until  tlie  twenty-fiihh  year. 

Ariicalations. — With  three  bones  j  sacrum ,  opposite  innominatum,  and 
femur. 

Jltiachments  of  Muscles  and  Ligaments, — To  thirttf'Jive  muscles ;  to  the 
ilium,  thirteen ;  by  tlie  outer  lip  of  the  crest,  to  the  obliquus  externus  for 
two-thirds,  and  to  the  latissimus  dorsi  for  one-third  its  length,  and  to  the 
tensor  vaginae  leraoris  by  its  anterior  fourth  ;  by  tlie  middle  crest,  to  the 
internal  oblique  for  three- fourths  its  length,  by  the  remaining  fourth  to  the 
erector  spinas ;  by  tlie  internal  lip,  to  tlie  transversalis  for  three-fourths, 
add  to  ttje  quadrat  us  lumborum  by  the  posteiior  part  of  its  middle  I  bird. 
By  the  external  surface,  to  the  gluteus  meditts,  rainimys  and  maximum, 
and  to  one  head  of  the  rectus;  by  the  internal  surface,  to  the  iliac  us;  and 
by  the  anterior  border  to  ihe  sartoriys,  and  the  other  head  of  tlie  rectu.s. 
To  the  ischium,  sixteen ;  by  its  external  surface,  the  adductor  raagnus  and 
obturator  externus;  by  the  internal  surface,  the  obturator  internus  and 
levator  ani ;  by  die  spine,  the  gemellus  superior,  levator  ani,  coccygeus, 
aad  lesser  sacro-ischiatic  hgament ;  by  the  tuberosity,  the  biceps,  serai- 
tendinosus,  semi-mem branosiis,  gemellus  inferior,  quadratus  femoris,  erec- 
tor penis,  iransversus  perinei,  and  great  sacro-ischiatic  ligament ;  and  by 
the  ramus,  the  gracUis,  accelerator  urina?,  and  compressor  urethne.  To 
the  OS  pubis,  fifteen;  by  its  upper  border,  the  obliquus  externus,  obliquus 
internus,  trans versalis,  rectus,  pyramidalis,  pectineus,  and  psoas  parvus; 
by  its  external  surface,  the  adductor  longus,  adductor  b  re  vis,  and  gracilis  ; 
by  its  internal  surface,  the  levator  ani,  compressor  urethra?,  and  obturator 
iDtemus;  and  by  tlie  ramus,  the  adductor  magnus,  and  accelerator  tirina.-. 
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The  pelvis  considered 
as  a  whole  is  divisible  into 
a  Jhlst  and  true  pelvis ; 
the  former  is  the  expanded 
portion,  bounded  on  each 
side  by  the  ossa  iiii,  and 
separated  from  the  true 
pelvis  by  the  linea  ilio-pec- 
tin«fa.  The  true  pelvis  is 
all  that  portion  which  is 
situated  beneath  the  linea 
ilio-pectinea.  This  line 
forms  the  margin  or  brim 
of  !i»e  true  pelvis,  while 
the  included  area  is  called 
the  inUt,  The  form  of  the 
inlet  ifl  heart-shaped,  ob- 
toseljr  pointed  in  front  at 

•  A  iVmnIc  f»elvi«.     I.  The  iaat  luinbmr  vert#»br».     2.  2,  The  intervorteliTai  iiah^^tjincff 
«oixn«cciftg  tUe  tut  K^julwr  venebra  with  itie  foarth  and  sacrum,     3.  TLie  proiiionlor/ 


^^a^^ 


llg 


PKLVJS. 


the  symphysiis  pubis,  expanded  on  each  side,  and  encroached  upon  be* 
hind  by  a  projection  of  the  upper  part  of  the  sacrum,  which  is  named  I  he 
promontory.  The  cavity  is  sonic  what  encroached  upon  at  each  side  by  a 
smooth  quadrangular  plane  of  bnne,  corresponding  with  ihe  intewial  sur- 

'  face  of  the  acctabulym,  and  leading  to  the  spine  of  the  ischium.  In  front 
are  two  foss;e  around  the  obturator  fommina,  for  lodging  the  obturator 
internus  muscle,  at  each  side.     The   inferior  terminauon  of  the  pelvis  is 

I  very  irregular,  and  is  termed  the  outiel.  It  is  bounded  in  front  by  the 
convergence  of  tlie  rami  of  the  ischium  and  pubes,  which  constitute  the 
arch  of  the  pubes ;  on  each  side  by  the  tuberosity  of  the  ischium,  and  by 
two  irregular  fissures  formed  by  the  greater  and  lesser  sacro-ischiatic 
notches;  and  behind  by  the  lateral  borders  of  the  sacnim,  and  by  tlie 
coccyx. 

The  pelvis  is  placed  obliquely  with  regard  to  the  trunk  of  the  body,  so 
that  the  inner  surface  of  the  ossa  pubis  is  directed  upwards,  and  would 
support  the  superincund>ent  weight  of  the  viscera.  The  base  of  the  sacmra 
rises  nearly  four  inches  abo%'e  the  level  of  the  upper  border  of  the  sym- 
physis pubis  and  the  apex  of  the  coccyx,  somewhat  more  than  half  an 
inch  Hbove  its  lower  border.  If  a  line  were  carried  through  the  central 
axis  of  the  inlet,  it  would  impinge  by  one  extremity  against  the  umbilicus, 
and  by  the  otlier  against  the  middle  of  the  coccyx.  The  ajrh  of  the  inlet 
is  iht*refore  directed  downwards  and  hnckwards^  while  that  of  the  outlet 
points  downwards  and  forwards ^  and  corresponds  with  a  line  drawn  from 
the  upper  part  of  the  sacrum,  through  tlie  centre  of  tlie  outlet.  The  axis 
of  the  cavity  represents  a  cur\e,  wiiich  corresponds  very  nearly  with  the 
curve  of  the  sacrum,  the  extremities  being  indicated  by  the  central  points 
of  die  inlet  and  outlet.  A  knowledge  of  llie  direction  of  these  axes  is 
most  important  to  the  surgeon,  as  indicating  the  line  in  which  instruments 
should  be  used  in  operations  upon  tlie  viscera  of  the  pelvis,  and  the  direc- 
tion of  force  in  ti»e  removal  of  calculi  from  the  bladder;  and  to  the  accou- 
cheur, as  explaining  the  course  taken  by  the  ftclus  during  parturition. 

There  are  certain  striking  differences  between  the  male  an<l  female  pel- 
vis. In  llie  male  the  bones  are  thicker,  stronger,  and  more  solid,  and  the 
cavity  deeper  and  narrower.  In  the  female  the  bones  are  lighter  and 
more  delicate,  the  iliac  fossie  are  large,  and  the  ilia  expanded  ;  the  inlet, 
the  outlet,  and  the  cavity,  are  hirge,  and  the  acetabula  farther  removed 
from  each  other;  the  cavity  is  shallow,  the  tuberosities  widely  separated, 
the  obturator  foramina  triangular,  and  the  span  of  the  pubic  arch  greater. 
The  precise  diameter  of  the  inlet  and  outlet,  and  the  depth  of  the  cavity, 
are  important  considerations  to  the  accoucheur. 

The  diameters  of  the  inlet  or  brim  are  three  :  1 .  Antero-posterior,  sacro- 
pubic  or  conjugate  ;  2.  transverse  ;  and  3.  oblique.     The  antero^tteriar 

nr  the  KRcriim.  4.  The  anterior  warface  of  the  paorum.  on  whicti  irt  trnnsvorse  lines  iind 
fomtinrm  are  ercn,  5.  The  tip  ofiha  coccyx.  *^t  ♦'>  Th^  iliiic  fnssir»  forminft  the  Imernl 
MiiiKtnriet  of  the  fiil«e  pelvis,  7r  Tt>e  iint<*nnr  iuperior  syiiiv^u*  proee^f  of  tb<*  ititirti  [ 
left  Hilt©,  8.  The  unterjor  inlVrior  spinonsi  proness.  9,  The  ac*»mbttliitii.  a,  Ttie  iioTch 
rtf  thp  acerntHtlum.  b,  Tlj«  \}Of\y  of  the  ischiinii,  r.  Its  tut>ero«ity.  d  Tlic  spine  of  ih« 
Ijciitiiin  si*«n  through  the  obtumtor  foramen.  •**  Th«*  on  pubis*,  f.  The  »y»»iphy*is  pubis, 
K.  The  arch  of  Uip  pntie 8.  k.  The  angle  of  the  os  piibisi.  i.  The  *pir>e  of  the  piibe"* ;  the 
promtnr-nt  ritlfre  iH-tween  h  and  i  is  ih«  rre.«ii  of  rhe  pubes,  A%  it.  The  pechneal  line  of 
Ihe  fuibes.  i  i  The  ilio-pectin*>iit  hoe;  m,  m,  (tvp  prolougniion  of  itii*  line  lo  ihe  pro* 
nmittnry  of  ihe  sacrum  The  Hoc  representoil  by  A.  i,  ky  k.  /,  L  ntui  m^  m,  i»  the  brim  of 
ihe  true  pelvis,  ti.  The  ilio-pectinrnl  emineTKre.  a.  The  smooth  ^nr^ace  which  suppofU 
iht  ieinomi  vevieJt.    pt  p.  The  great  ncro-iMhiatic  notoL. 
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extends  from  the- symphysis  pubis  to  the  middle  of  the  promontory  of  the 
sacram,  and  measures  four  inches.  The  transverse  extends  from  the 
middle  of  the  brim  on  one  side  to  the  same  point  on  the  opposite,  and 
measures  five  inches.  The  oblique  extends  from  the  sacro-iliac  symphysis 
on  one  side,  to  the  margin  of  the  brim  corresponduig  with  the  acetabulum 
on  the  op]:ft)site,  and  also  measures  five  inches. 

The  diameters  of  the  outlet  are  two,  antero-posterior,  and  transverse. 
The  antero-posterior  diameter  extends  from  the  lower  part  of  the  symphy- 
sis pubis  to  the  apex  of  the  coccyx ;  and  the  transverse^  fi-om  the  posterior 
part  of  one  tuberosity  to  the  same  point  on  the  opposite  side ;  they  both 
measure  four  inches.  The  cavity  of  the  pelvis  measures  in  depth  four 
inches  and  a  half,  posteriorly ;  three  inches  and  a  half  in  the  middle ;  and 
one  and  a  half  at  the  symphysis  pubis. 

Femur. — The  femur,  the  longest  bone  of  the  skeleton,  is  situated  ob- 
liquely in  the  tipper  part  of  the  lower  limb,  articulating  by  means  of  its 
head  with  the  acetabulum,  and  inclining  inwards  as  it  descends,  until  it 
almost  meets  its  fellow  of  the  opposite  side  at  the  knee.  In  the  female 
this  obliquity  is  greater  than  in  the  male,  in  consequence  of  the  greater 
breadth  of  the  pelvis.  The  femur  is  divisible  into  a  shaft,  a  superior, 
and  an  inferior  extremity. 

At  the  superior  extremity  is  a  rounded  heady  directed 
upwards  and  inwards,  and  marked  just  below  its  centre 
by  an  oval  depression  for  the  ligamentum  teres.  The 
head  is  supported  by  a  neck^  which  varies  in  length 
and  obliquity  according  to  sex  and  at  various  periods 
of  life,  being  long  and  oblique  in  the  adult  male,  shorter 
and  more  horizontal  in  the  female  and  in  old  age. 
Externally  to  the  neck  is  a  large  process,  the  trochanter 
major  J  which  presents  upon  its  anterior  surface  an  oval 
facet,  for  the  attachment  of  the  tendon  of  the  gluteus 
minimus  muscle ;  and  above,  a  double  facet,,  for  the 
insertion  of  the  gluteus  medius.  On  its  posterior  side 
is  a  vertical  ridge,  the  linea  quadratic  for  the  attachment 
of  the  quadratus  femoris  muscle.  Upon  the  inner  side 
of  the  trochanter  major  is  a  deep  pit,  the  trochanteric  or 
digital  fossa y  in  which  are  inserted  the  tendons  of  the 
pyriformis,  gemellus  superior  and  inferior,  and  obturator 
externus  and  internus  muscles.  Passing  downwards 
from  the  trochanter  major  in  firont  of  the  bone  is  an 
oblique  ridge,  which  forms  the  inferior  boundary  of  the 
neck,  the  anterior  intertrochanteric  line;  and,  behind 
another  oblique  ridge,  the  posterior  intertrochanteric 
line,  which  terminates  in  a  rounded  tubercle  upon  the 
posterior  and  inner  side  of  the  bone,  the  trochanter  mi- 
nar. 

The  shaft  of  the  femur  is  convex  and  rounded  in 

•  The  right  femar,  seen  upon  the  anterior  aspect  1.  The  »haft.  2.  The  head.  3 
The  neck.  4.  The  great  trochanter.  5.  The  anterior  intertrochanteric  line.  6  The 
I^Mer  trochanter.  7.  The  external  condyle.  8.  The  internal  condyle.  9.  The  tubero 
iltr  for  the  attachment  of  the  external  lateral  ligament.  10.  The  fossa  for  the  tendon 
of  origin  of  the  popliteu*  muecle.  11.  The  tuberosity  for  the  attachment  of  the  interna* 
hunl  licament. 
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fiont,  anJ  covered  with  muscles;  and  somewhat  concave  attd  raised  into 
a  rough  prominent  ridge  behind,  the  lineu  oi^pera.  The  hnea  aspera  Dear 
tlie  upper  extremity  of  the  bone  divides  into  three  branches.  l"he  ante- 
rior  branch  is  continued  forwards  in  front  of  the  lesser  trochanterj  and  is 
irontinuous  with  ttie  anterior  intertrochanteric  line  ;  the  middle  is  continueti 
directly  upwards  into  the  linea  quadrati ;  and  the  posterior,  broad  and 
strongly  marked,  ascends  to  tlie  kise  of  the  trochanter  major.  Towards  the 
lower  extremity  of  the  bone,  the  linea  aspera  divides  into  two  ridges, 
which  descend  to  tlie  two  condyles,  and  enclose  a  triangular  space  upon 
which  rests  the  popliteal  artery.  The  internal  condyloid  ridge  is  less 
marked  than  tlie  external,  and  presents  a  broad  and  sliallow  ^oovcj  for 
the  passage  of  the  femoral  arter)\  The  nutritious  fora- 
men is  situated  in  or  near  tlie  linea  aspera,  at  about  one- 
third  from  its  upper  extremity,  and  is  directed  obliquely 
from  below  upwards. 

The  lower  extremUy  of  the  femur  is  broad  and  por- 
ous, and  divided  by  a  smooth  depression  m  front,  and 
by  a  large  fossa  (fossa  intercondyloidea)  behind  into 
two  condyles. 

The  external  condyle  is  the  broadest  and  most  promi- 
nent, and  the  internal  tlie  narro%vest  and  longest ;  the 
difference  in  length  depending  upon  the  obliquity  of  the 
femur,  in  consequence  of  the  separation  of  the  two 
bones  at  their  upper  extremities  by  tJie  breadth  of  the 
pelvis.  The  external  condyle  is  marked  upon  its  outer 
side  by  a  prominent  tuberosity,  which  gives  attachment 
to  the  external  lateral  ligament ;  and  immediately  be- 
neatli  this  is  the" fossa,  which  lodges  the  tendon  of  origin 
of  tlie  popliteus.  By  tlie  inttTmd  surface  it  givt^s  at- 
tachment to  the  anterior  cruci^d  ligament  of  tlie  Ivnee- 
joint ;  and  by  its  upper  and  posterior  part,  to  the  exter- 
nal head  of  the  gastrouiemius  and  to  the  plantaris.  The 
ifUenml  condyle  projects  upon  its  inner  side  into  a  tu- 
berosity, to  which  is  attached  the  internal  lateral  liga- 
ment ;  above  this  tuberosity,  at  the  extremity  of  the  in- 
ternal condyloid  ridge,  is  a  tubercle,  for  liie  insertion 
of  tlie  tendon  of  the  adductor  raagnus  ;  and  beneath 
tiie  tubercle,  upon  the  upper  surface  of  the  condyle,  a 
depression,  from  which  the  internal  head  of  the  gastrocnemius  arises. 
The  outer  side  of  the  internal  condyle  is  rough  and  concave,  for  the  at- 
tachment of  the  posterior  crucial  ligament, 

Developjnent, — By  Jive  centres ;  one  for  the  shaA,  one  for  each  extre 
mity,  and  one  for  each  trochanter.    The  femur  is  the  first  of  the  long  bones 
to  show  signs  of  ossification.     In  it,  ossific  matter  is  found  immediately 
after  the  maxiflee  before  the  termination  of  the  second  month  of  embryonic 
life.     The  secondary  deposits  take  place  in  the  following  order,  in  tlie 

•A  difigmm  of  the  posterior  afpect  of  the  right  f*»rimr»  sbowing  tho  line*  of  tttncti 
nj^'fU  of  Uie  fini»cles,  Tlic-  musolen  uttaubeii  to  the  inner  lip  arc,— /»,  the  ppt:lini*iia;  a  ^ 
the  ndducTor  brc^vis;  tind  a  /,  the  arhJuclor  fongua.  TJie  mifhlle  pi>rtioii  ift  ticctij>i*^<l  I'^f 
ill  ^luile  exti^nt  by  a  nw,  the  ndducior  masrius ;  and  is  contjriuou»  »uperiorly  with  ff 
*he  linea  quaclruy.  into  which  the  qimtlrntus  femoris  is  in^rrted.  Tim  outer  Up  l»  oocil 
pied  by  g  m,  th^  gluteui  moxijiius  j  and  6,  the  ihojrt  bead  of  the  liicep». 


PATELLA — ^TIBIA.  I2J 

condyloid  extremity  during  the  last  month  of  fistal  life  ;*  in  the  head  to- 
wards the  end  of  the  first  year ;  in  the  greater  trochanter  between  the 
third  and  the  fourth  year ;  in  the  lesser  trochanter  between  the  thirteenth 
and  fourteenth.  The  epiphyses  and  apophyses  are  joined  to  the  diaphysis 
in  the  reverse  order  of  their  appearance,  the  junction  commencing  after 
puberty  and  not  being  completed  for  the  condyloid  epiphysis  until  after 
the  twentieth  year. 

Articulations. — With  three  bones ;  with  the  os  innominatum,  tibia,  and 
patella. 

Attachment  ofMiscles. — To  twentyhthree  ;  by  the  greater  trochanter,  to 
the  gluteus  medius  and  minimus,  pyriformis,  gemellus  superior,  obturator 
intemus,  gemellus  inferior,  obturator  extemus,  and  quadratus  femoris ;  by 
the  lesser  trochanter,  to  the  common  tendon  of  the  psoas  and  iliacus.  By 
the  linea  aspera,  its  outer  lip,  to  the  vastus  extemus,  gluteus  maximus, 
and  short  head  of  the  biceps ;  by  its  inner  lip,  to  the  vastus  intemus,  pec- 
tineus,  adductor  brevis,  and  adductor  longus ;  by  its  middle  to  the  ad- 
ductor magnus;  by  the  anterior  part  of  the  bone,  to  the  crurseus  and 
subcmraeus;  by  its  condyles,  to  the  gastrocnemius,  plantaris,  and 
popliteus. 

Patella. — The  patella  is  a  sesamoid  bone,  developed  in  the  tendon 
of  the  quadriceps  extensor  muscle,  and  usually  described  as  a  bone  of  the 
lower  extremity.  It  is  heart-shaped  in  figure,  the  broad  side  being  di- 
rected upwards  and  the  apex  downwards,  the  extemal  surface  convex, 
and  the  internal  divided  by  a  ridge  into  two  smooth  surfaces,  to  articulate 
with  the  condyles  of  the  femur.  The  external  articular  surface  corres- 
ponding with  the  external  condyle  is  the  larger  of  the  two,  and  serves  to 
indicate  the  leg  to  which  the  bone  belongs. 

Development,  —  By  a  single  centre,  at  about  the  middle  of  the  third 
year. 

Articulations, — With  the  two  condyles  of  the  femur. 

Attachment  of  Muscles. — To  four  ;  the  rectus,  cruraeus,  vastus  intemus, 
and  vastus  extemus,  and  to  the  ligamentum  patellae. 

Tibia. — The  tibia  is  the  inner  and  larger  bone  of  the  leg ;  it  is  pris- 
moid  in  form,  and  divisible  into  a  shaft,  an  upper  and  lower  extremity. 

The  ui^)er  extremity^  or  head,  is  large,  and  expanded  on  each  side  into 
two  tuberosities.  Upon  their  upper  surface  the  tuberosities  are  smooth,  to 
articulate  with  the  condyles  of  the  femur ;  the  internal  articular  surface 
being  oval  and  oblong,  to  correspond  with  the  internal  condyle ;  and  the 
extemal  broad  and  nearly  circular.  Between  the  two  articular  surfaces  is 
a  spinous  process ;  and  in  front  and  behind  the  spinous  process  a  rough 
depression,  giving  attachment  to  the  anterior  and  posterior  crucial  liga- 
ments. Between  the  two  tuberosities,  on  the  front  aspect  of  the  bone,  is 
a  prominent  elevation,  the  tubercle ^  for  the  insertion  of  the  ligamentum 
patellae,  and  immediately  above  the  tubercle  a  smooth  facet,  corresponding 
with  the  bursa.  Upon  the  outer  side  of  the  extemal  tuberosity  is  an  arti- 
cular surface,  for  the  head  of  the  fibula  ;  and  upon  the  posterior  part  of 
the  internal  tuberosity  a  depression,  for  the  insertion  of  die  tendon  of  the 
semimembranosus  muscle. 

*  CroTeilhier  remarks  tUat  this  centre  is  so  constant  in  the  last  fortnight  qf  fcetal  life 
ihit  it  may  be  regarded  as  an  important  proof  of  the  foetus  having  reached  its  full  term 
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^  The  shnfl  of  the  tibia  presents  tliree  sjrfaces ;  tnkrjwL 

***     '  which  is  stibcutiuiejus  and  superficial ;  external^  which  x^ 

concave  and  marked  by  a  Fharp  ridge,  for  the  insertion 
of  the  interosseous  membrane  ;  and  posterior j  grooved, 
for  the  attacliment  of  muscles.  Near  the  upper  extremity 
of  the  posterior  surface  is  an  oblique  ridge,  the  popliietd 
line^  for  the  attachment  of  the  fascia  of  the  popliteus  mus 
cle  J  and  immediately  below  the  oblique  line,  the  nutritious 
canal,  whicli  is  directed  downwards. 

The  inferior  extremity  of  the  bone  is  somewhat  qtiadri- 
lateral,  and  prolonj^edon  its  inner  side  into  alar^e  process, 
the  tjitenwi  mulleolus.  Behind  the  internal  malleolus,  is 
a  broad  and  shallow  irroove,  tor  ludg^ing-the  tendons  of  the 
tibialis  posticus  and  riexor  longus  dijc^itonim;  and  farther 
outwards  another  tp^ove,  for  the  tendon  of  the  flexor 
longus  pollicis*  Upon  the  outer  side  the  suHace  is  con- 
cave and  triang^ular^  rough  above,  for  the  attachment  of 
the  interosseous  ligament ;  and  smooth  below^,  to  articulate 
with  the  fibula.  Upon  the  extremity  of  the  bone  is  a  trian* 
gular  smootli  surface,  for  articulating  with  the  astmgalus. 

Development, — By  itiree  centres  ;  one  for  tlje  shaft,  and 
one  for  each  extremity.  Ossification  commences  in  the 
tibia,  iraraediately  after  the  femur;  the  centre  for  tlie  head 
or  the  bone  a]>pearssoon  after  birth,  and  that  for  the  lower 
extremity  during  the  second  year;  the  hitter  is  the  first 
to  join  the  diaphysis.  The  bone  is  not  complete  until  near  the  twenty - 
fifth  year.  Two  occasional  centres  have  sometimes  been  found  in  the  ti- 
bia, pne  in  the  tubercle,  the  other  in  the  internal  malleolus, 

Jlrticulations. — With  tJiree  bones;  femur,  fibula,  and  astragalus, 
JUtachmeni  of  Muscles. — To  ten;  by  the  internal  tuberosity,  to  the  sar- 
torius,  gracilis,  semitendinosus,  and  semimembranosus ;  by  the  external 
tuberosity,  to  the  tibialis  anticus  and  extensor  longus  die:itonim ;  by  the 
tubercle^  to  the  Itgamentum  patellic ;  by  the  external  surface  of  the  shaf^, 
to  the  libialis  anticus  ;  and  by  the  posterior  surface,  to  the  popUteus,  soleuSy 
tlexrvr  longus  digitorum,  and  tibialis  posticus. 

FtBt?LA. — The  fibula  (-rff^vrj,  a  brooch,  from  its  resemblance,  in  con- 
junction with  the  tibia,  to  the  pin  of  an  ancient  brooch)  is  the  outer  and 
smaller  bone  of  the  leg;  it  is  long  and  slender  in  ligure,  prismoid  in  shape, 
ifnd,  like  other  long  bones,  is  divisible  into  a  shaft  and  two  extremities. 

The  superior  extremity  or  head  is  thick  and  large,  and  depressed  upon 
the  ujiper  part  by  a  concave  surface,  which  articulates  with  the  external 
tuberosity  of  the  tibia.  Externally  to  this  surface  is  a  thick  and  rough 
prominence,  for  the  attachment  of  the  external  lateral  ligament  of  the  knee- 
joint,  terminated  behind  by  a  styloid  process,  for  the  insertion  of  the  ten- 
don of  the  biceps. 

The  tower  extremity  is  flattened  from  without  inwards,  and  prolonged 

•Til*;  tibia  and  libultt  of  the  H|£ht  l**g,  artjculati*d  mid  »een  from  ibc  front  1.  The 
•huft  of  the  tibifi.  2.  The  innor  fiiberosity.  3.  TUa  outer  hjbemsity.  4,  The  tpinniis 
proees*  fn  Tbe  tntjercle.  6.  Tlie  tniernnl  or  subcutuneouA  #iirfMc«^  of  tb<?  shall  7.  TIk^ 
tower  I'Xtrffmiiy  of  the  tibia.  8,  Th<?  intprnni  irmllcoJu**  9.  The  sboO  of  the  filiuht. 
10,  Ut  upper  citremlty.  11.  lt«  lower  estUemity,  tlie  external  iiiaJlcoluj,  The  tlinrp 
^4Hdet  oetweoii  1  and  0  js  the  crest  of  the  tibja. 
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downwards  beyond  the  articular  sur&ce  of  the  tibia,  forming  the  extemtu 
nudleolus.  Its  external  side  presents  a  rough  and  triangular  surface,  which 
is  subcutaneous.  Upon  the  internal  surface  is  a  smooth  triangular  facet, 
to  articulate  with  the  astragalus ;  and  a  rough  depression,  for  the  attach* 
ment  of  the  interosseous  ligament.  The  anterior  border  is  thin  and  sharp ; 
and  the  posterior j  broad  and  grooved,  for  the  tendons  of  the  peronei 
muscles. 

To  place  the  bone  in  its  proper  position,  and  ascertain 
to  which  leg  it  belongs,  let  the  inferior  or  flattened  ex- 
tremity be  directed  downwards,  and  the  narrow  border 
of  the  malleolus  forwards ;  the  triangular  subcutaneous 
surface  will  then  point  to  the  side  corresponding  with  the 
limb  of  which  the  bone  should  form  a  part. 

The  shaft  of  the  fibula  is  prismoid,  and  presents  three 
surfaces;  external,  mternal,  and  posterior;  and  three 
borders.  The  external  surface  is  the  broadest  of  the 
three ;  it  commences  upon  tlie  anterior  part  of  the  bone 
above,  and  curves  around  it  so  as  to  terminate  upon  its 
posterior  side  below.  This  surface  is  completely  occu- 
pied by  the  two  peronei  muscles.  The  internal  surface 
commences  on  the  side  of  the  superior  articular  surface, 
and  terminates  below,  by  narrowing  to  a  ridge,  which  is 
continuous  with  the  anterior  border  of  the  malleolus.  It 
is  marked  along  its  middle  by  the  interosseous  ridge^ 
which  is  lost  above  and  below  in  the  inner  border  of  the 
bone.  The  posterior  surface  is  twisted  like  the  external ; 
it  commences  above  on  the  posterior  side  of  the  bone, 
and  terminates  below  on  its  internal  side ;  at  about  the 
middle  of  this  surface  is  the  nutritious  foramen^  which  is 
directed  downwards. 

The  internal  border  commences  superiorly  in  common 
with  the  interosseous  ridge,  and  bifurcates  inferiorly  into 
two  lines,  which  bound  the  triangular  subcutaneous  surface  of  the  external 
malleolus.  The  external  border  begins  at  the  base  of  the  styloid  process 
upon  the  head  of  the  fibula,  and  winds  around  fhe  bone,  following  the  di- 
rection of  the  corresponding  surface.  The  posterior  border  is  sharp  and 
prominent,  and  is  lost  inferiorly  in  the  interosseous  ridge. 

Development,  — By  three  centres ;  one  for  the  shaft,  and  one  for  each 
extremity.  Ossification  commences  in  the  shaft  soon  after  its  appearance 
in  the  tibia ;  at  birth  the  extremities  are  cartilaginous,  an  ossific  deposit 

*The  tibia  and  fibula  of  the  right  leg  articulated  and  seen  from  behind.  1.  The  arw 
ticular  depreMion  for  the  external  condyle  of  the  femur.  2.  The  articular  depression 
for  the  internal  condyle ;  the  prominence  between  the  two  numbers  is  the  spinous  pro- 
:es9.  3.  The  fossa  and  groove  for  the  insertion  of  the  tendon  of  the  semin^'^nbranosus 
muscle.  4.  The  ^popliteal  plane,  for  the  support  of  the  popliteus  muscie.  o.  The  po- 
Dliteal  line.  0.  The  nutritious  foramen.  7.  The  surface  of  the  shafl  upon  which  the 
flexor  longus  digitorum  muscle  rests.  8.  The  broad  groove  on  the  back  part  or  the  innei 
.nalleoluSf  for  the  tendons  of  the  flexor  longus  dij;itorum  and  tibialis  posticus.  9.  The 
groove  for  the  temlon  of  the  fl<»xor  longus  pollicis.  10.  The  shaf\  of  the  fibula.  The 
flexor  longus  pollir*is  muscle  lies  upon  this  surface  of  the  bone ;  its  superior  limit  being 
marked  by  the  oblique  line  immediately  above  tlie  number.  11.  The  styloid  process  on 
the  head  of  the  fibula  for  the  attachment  of  the  tendon  of  the  biceps  nrusole.  I'i.  The 
tubcutaneous  surface  of  the  lower  part  of  the  shaA  of  th^  fibula.  13.  The  external 
malleolui  fbrmeil  by  the  lower  extremity  of  the  fibula.  14.  The  proove  upon  the  |io«- 
'  part  of  the  external  malleolus  for  the  tendoni  of  the  peronei  muscles. 
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taking  place  in  the  inferior  epiphysis  during  the  second  year,  and  in  Uie 
superior  during  the  fourth  or  i'Mu  The  inferior  epiphysis  is  the  first  to 
become  unttttl  with  die  diaphysis,  but  the  bone  is  not  completed  unld 
nearly  the  twenty-fifth  year. 

^/if'hi'uldfiom, — WitFi  ihe  tibia  and  astragalus. 

jltUidmiM'nt  of  MuHck§, — To  nlfie  ;  by  the  head,  to  the  tendon  of  the 
biceps  and  t;okus ;  by  the  shaft,  its  external  surface,  to  the  peroneus 
longus  and  brevis  ;  internal  surface,  to  the  extensor  longus  digitorura, 
extensor  propri us  pollic is,  peroneus  fertius,  and  tibialis  posticus  ;  by  the 
posterior  surface,  to  die  popliteus  and  flexor  longus  pollicis, 

Tahsus. — The  bones  of  the  tarsus  are  seven  in  number  ;  viz.  the  astra* 
galus,  calcaneus,  scaphoid,  intemal  middle,  and  external  cuneiform  and 
cuboid. 

The  AsTRAGALtJS  (os  tali)  may  be  recognised  by  its  rounded  head,  a 
broad  articular  facet  upon  its  convex  sudace,  and  two  articular  facets, 
separated  by  a  deep  groove,  upon  its  concave  suHace. 

The  bone  is  divisible  into  a  superior  and  inferior  surface,  an  exteraaj 
and  internal  border,  and  an  anterior  and  posterior  extremity.  The  siipe- 
Hor  surface  is  convex,  and  presents  a  large  quadrilateral  and  smooth  facet 
somewhat  broader  in  front  than  behind,  to  articulate  with  the  tibia.  The 
inferior  surface  is  concave,  and  divided  by  a  deep  and  rough  groove  (sul* 
cus  tali),  which  lodges  a  strong  interoessnus  ligament,  into  two  facets,  the 
posterior  large  and  quadrangular,  and  ilie  anlerior  smaller  and  elliptic, 
which  articulate  with  the  os  calcis.  The  interrud  border  is  flat  and  irre- 
gular, and  marked  by  a  pyriform  articular  surface,  for  the  inner  malleolus. 
The  external  presents  a  large  trian^^ular  articular  facet,  for  die  external 
malleolus,  and  is  rough  and  concave  in  front.  The  anterior  extretnit^ 
presents  a  rounded  head,  surrountled  by  a  constriction  somewhat  resem- 
bling a  neck ;  and  the  posterior  extremity  is  narrow,  and  marked  by  a 
deep  groove,  for  the  tendon  of  die  flexor  longus  poUicis. 

Hold  the  astragidus  with  the  broad  articular  surface  upwards,  and  the 
rounded  head  forwards;  the  triangidar  lateral  articular  surface  will  point 
to  the  side  to  which  the  bone  belongs. 

AriiciilaUons. — With  your  bones;  tibia,  fibula,  calcaneus,  and  sea* 
phoid. 

The  Calcaneus  (os  calcis)  may  be  known  by  its  large  size  and  oblong 
figure,  by  the  large  and  irregular  portion  which  forms  the  heel,  and  by  two 
articular  surfaces,  separated  by  a  broad  groove  upon  its  upper  side. 

The  calcaneus  is  divisible  into  four  surfaces,  superior,  interior,  external, 
and  internal  ;  and  tw^o  extremities,  anterior  and  posterior.  The  superior 
surface  is  convex  behind  and  u*regularly  concave  in  front,  where  it  pre- 
sents two,  and  sometimes  diree  articular  facets,  divided  by  a  broatl  and 
shallow  groove  (sulcus  calcanei),  for  the  interosseous  ligament.  The  tn- 
ferior  surface  is  convex  and  rough,  and  bounded  posteriorly  by  the  two 
inferior  tuberosities,  of  which  the  Internal  is  broad  and  large,  and  the  eX- 
ternal  smaller  and  prominent.  The  externnl  sitrfuce  is  convex  and  s*jb- 
rutaneous,  and  marked  towards  its  anterior  third  by  two  grooves,  ofter. 
i^parated  by  a  tubercle,  for  the  tendons  of  the  peroneus  longus  and  brevig 
The  internal  surface  is  concave  and  grooved,  for  the  tendons  and  vessels 
which  pass  into  the  sole  of  the  ibol.     At  tlie  anterior  extremity  of  *hiM 
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f mface  is  a  projecting  process  (sustentaculum  tali),  F"g  6i/ 

which  supports  the  anterior  articulating  surface  of  the 
astragalus,  and  serves  as  a  pulley  to  tlie  tendon  of  the 
flexor  longus  digitorura.  Upon  the  anterior  extremity 
IS  a  flat  articular  surface,  surmounted  by  a  rough  pro- 
jection, which  affi^rds  one  of  the  g-uides  to  the  surgeon 
in  the  performance  of  Chofiart's  operation.  The  pos- 
terior extremity  is  prominent  and  convex,  and  consti- 
tutes the  posterior  tiiberodty ;  it  is  smooth  for  the 
upper  half  of  its  extent,  where  it  corresponds  with  a 
bursa;  ami  rough  below,  for  the  insertion  of  the 
tendo  Achillis ;  the  lower  part  of  this  surface  is  bound- 
ed by  the  two  inferior  tuberosities. 

^irticulations, — With  two  bones;  the  astragalus 
and  cuboid.  In  their  articulated  state  a  large  oblique 
ranal  is  situated  between  the  astragalus  and  calcaneus, 
being  formed  by  the  apposition  of  tlie  two  grooves 
sulcus  tali  and  calcanei.  This  groove  is  called  the 
sintis  tarn,  and  serves  to  lodge  a  strong  interosseous 
ligament  which  binds  the  t^-o  bones  together, 

Attachment  of  Muscles. — To  niTie  ;  by  the  poste- 
rior tuberosity,  to  the  tendo  Achillis  and  plantaris ;  by  the  inferior  tube- 
rosities and  under  surface,  to  the  abductor  pollicis,  abductor  minimi 
digiti,  flexor  brevis  digitorum,  flexor  accessorius,  and  to  the  plantar  fascia ; 
and  by  the  external  surface,  to  the  extensor  brevis  digilorum. 

The  Scaphoid  bone  may  be  distinguished  by  its  boat- like  figure,  con- 
cave on  one  side,  and  convex  with  three  facets  upon  the  other.  It  pre- 
sents for  examination  an  anterior  and  posterior  surface,  a  superior  and 
inferior  border,  and  two  extremities,  one  broad,  the  otlier  pointed  and 
thick.  .  The  anterior  surface  is  convex,  and  divided  into  three  facets,  to 
articulate  witli  the  three  cuneiform  bones ;  and  the  posterior  concave,  to 
articulate  with  the  rounded  head  of  the  astragalus.  The  superior  border 
is  convex  and  rough,  and  the  inferior  somewhat  concave  and  irregular. 
The  external  extremity  is  broad  and  rough,  and  the  internal  pointed  and 
prominent,  so  as  to  form  a  tuberosity.  The  external  extremity  sometimes 
presents  a  fiicet  of  articulation  with  the  cuboid. 

If  the  bone  be  held  so  that  the  convex  surface  with  three  facets  look 
forwards,  and  the  convex  border  upwards,  die  broad  extremity  will  point 
to  the  side  corresponding  with  the  foot  to  which  the  bone  belongs. 

Afticulatioiis. — With  j^owr  bones ;  astragalus  and  three  cuneiform  bones, 
wmetiraes  also  with  the  cuboid* 

Attachment  of  Muscles, — To  the  tendon  of  the  tibialis  posticus. 

The  IsTKKNAL  CuNEiFOHM  may  be  known  by  its  irregular  wedge-shape, 
nnd  by  being  larger  tlian  the  two  other  bones  bearbg  the  same  name.     It 

•  Tbr  rfor«in!  surface  of  Ibe  left  foot.  1.  The  astragnlus ;  its  superior  qnmtnlsleml 
urticulftr  tiirfac^,  9.  The  anterior  extremity  of  the  aMtagalu!*,  which  orti*:nlarei  with 
(4)  til*  icAphotd  bon*.  3.  Th«  o^  caki«.  4*  The  icnpiioiJ  bone.  5.  The  interim ^ 
ciinriftvnn  bone*  G,  The  middle  cuneiJbrm  bone.  7.  The  eztornal  cuneiform  bone. 
fi.  The  cuboid  bone,  9.  Tlie  metaturaal  bone*  of  the  first  nnd  second  UM^fl.  10,  The 
f»f*t  phittHfix  uffhe  great  toe.  11.  'Hie  second  phalanx  of  the  grent  toe.  12.  The  ftr*l 
|*hiihinx  nf  the  second  toe.     13,  Its  second  phalanx.     14,  Its  third  phalanx. 
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presents  for  examiiiatioifi  a  convex  and  a  concave  surface,  a  long  and  a 
short  articular  bordtu-,  and  a  small  and  a  large  extremity, 

Pl;ite  the  bone  so  that  the  small  extremity  may  look  upwaids  and  the 
long  itnicular  border  forwards,  the  concave  surface  will  point  to  the  side 
corresponding  with  the  foot  to  which  it  belongs. 

The  convex  autface  is  internal  and  free,  and  asisists  in  forming  the  inner 
border  of  llie  foot ;  die  conaive  is  external,  and  in  apposition  with  lije 
middle  cuneiform  and  second  metatarsal  bone ;  the  long  border  articulates 
with  the  metalar^al  bone  of  the  great  toe,  and  the  short  border  with  the 
scaphoitl  bone,  The  small  extremily  (edge)  is  sliarp,  and  tlie  larger  ex- 
tremity (base)  rounded  into  a  broad  tuberosity, 

Jlrtkulidiom.  —  \\\\\i  four  bones;  scaphoid ,  middle  cuneiform,  and 
first  two  metatarsal  bones. 

JittachrnvjU  of  Muscks. — To  the  tibialis  anticus,  and  posticus. 

The  Middle  Citxkiform  is  the  smallest  of  the  rhree ;  it  is  wedge- 
shaped,  the  broad  extremity  being  placed  upwards,  and  die  sharp  end 
downward.s  in  die  foot.  It  presents  for  examination  four  articular  sur- 
faces and  two  extremities.  The  anterior  and  posterior  surfaces  have 
nothing  w*niihy  oi'  remark.  One  of  die  iaierol  surfaces  has  a  long  arti- 
cular facet,  extending  its  whole  U'nglh,  fur  the  internal  cuneiform ;  ihe 
other  has  only  a  partial  articular  facet  for  the  external  cuneiform  bone. 

If  die  bone  be  held  so  that  the  square  extremity  look  upwards,  the 
broadest  side  of  the  square  being  towards  the  holder,  the  small  and  partial 
articular  surface  will  point  to  the  side  to  which  the  bone  belongs. 

^rticulitiions,  —  V^\\h  four  bones;  siaphoid,  mternal  and  external 
cuneiform,  and  second  metatarsal  bone. 

Attachment  of  jMuscles, — To  the  llexor  brevis  poUicis, 

The  External  Cuneiform  is  intermediate  in  size  between  the  two 
preceding,  and  placed,  like  the  middle,  with  the  broad  end  upwards  and 
the  sharp  extremity  downwards.  It  presents  for  examination  five  surfeces, 
and  a  superior  and  inferior  extremity.  The  upper  extremity  is  flat,  of  an 
oblong  square  form,  and  bevelled  posteriorly,  at  the  expense  of  the  outer 
surface,  into  a  sharp  edge. 

If  the  bone  be  held  so  that  tlie  square  extremity  look  upwards  and  the 
sharp  border  backwards,  the  bevelled  surface  will  point  to  the  side  corre- 
sponding with  the  foot  to  which  tlie  bone  belongs. 

Jlrticulations,  —  With  inx  bones;  scaphoid,  middle  cuneiform,  cuboid, 
and  second,  third,  and  Iburth  melatarKal  bones. 

mMUachnient  of  Mtiscles. — To  ^he  flexor  brevis  pollicis. 

The  Cuboid  Bone  is  irregularly  cuboid  in  form,  and  marked  upon  its 
under  surface  by  a  deep  groove,  for  tlie  tendon  of  the  peroneus  longus 
muscle.  It  presents  for  examination  six  surfaces,  three  articular  and 
three  ti  on -articular.  The  non-artiailar  surfaces  are  the  superior^  which  is 
slightly  convex,  and  assists  in  forming  the  dorsum  of  the  foot;  the  inferior^ 
marked  by  a  prominent  ritlge,  the  tuberosity^  and  a  deep  groove  for  the 
•  tendon  of  the  peroneus  longus;  and  an  external^  the  smallest  of  the  whi.e, 
and  deeply  notched  by  the  commencement  of  the  peroneal  groove.  The 
arlicuiar  surfacts  are,  the  posterior^  which  is  of  large  size,  and  conca%^o- 
convex^  to  articulate  with  the  os  calcis ;  anterior^  of  smaller  size*  dividufi 
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by  a  slight  ridge  into  two  facets,  for  the  fourth  and  fifth  metatarsal  bones ; 
and  internal^  a  small  oval  articular  facet,  upon  a  large  and  quadrangular 
surface,  for  the  external  cuneiform  bone. 

If  the  bone  be  held  so  that  the  plantar  surface,  witli  the  peroneal  groove, 
look  downwards,  and  the  largest  articular  surface  backwards,  tfc^  small 
non-articular  surface,  marked  by  the  deep  notch,  will  point  to  the  side 
corresponding  with  the  foot  to  which  the  bone  belongs. 

.Articidatims.  —  With  /Jn^r  bones;  calcaneus,  external  cuneiform^  and 
fourth  and  fifdi  metatarsal  bones,  sometimes  also  with  the  scaphoid. 

Miackment  of  Muscles. — To  three;  the  flexor  brevis  poUicis,  adductor 
poUicis,  and  flexor  brevis  minimi  digiti. 

Upon  a  consideration  of  the  articulations  of  the  tarsus  it  will  be  ob- 
served, that  each  bone  articulates  with  four  adjoining  bones,  with  the  ex- 
ception of  the  calcaneus,  which  articulates  with  two,  and  the  external 
cuneiform  with  six. 

Development, — By  a  single  centre  for  each  bone,  with  the  exception  of 
the  OS  calcis,  which  has  an  epiphysis  for  its  posterior  tuberosity.  The 
centres  appear  in  the  following  order:   calcanean,  sixth  month;  astra- 

SJan,  seventh  month ;  cuboid,  tenth  month ;  external  cuneiform,  during 
e  first  year ;  internal  cuneiform,  during  the  third  year ;  middle  cunei- 
form and  scaphoid,  during  the  fourth  year.  The  epiphysis  of  the  calca- 
neus appears  at  the  ninth  year,  and  is  united  with  tlie  diaphysis  at  about 
the  fifteenth. 

The  Metatarsal  Bones,  ^oe  in  number,  are  long  bones,  and  divisible 
therefore  into  a  shaft  and  two  extremities.  The  shaft  is  prismoid,  and 
compressed  fi-om  side  to  side ;  the  posterior  extremity,  or  base,  is  square- 
shaped,  to  articulate  with  the  tarsal  bones,  and  with  each  other ;  and  the 
anterior  extremity  presents  a  rounded  head,  circumscribed  by  a  neck,  to 
articulate  with  the  first  row  of  phalanges. 

Peculiar  Metatarsal  Bones. — The  first  is  shorter  and  larger  than  the 
rest,  and  forms  part  of  the  inner  border  of  the  foot;  its  posterior  extremity 
presents  only  one  lateral  articular  surface,  and  an  oval  rough  prominence 
beneath,  for  the  insertion  of  the  tendon  of  the  peroneus  longiis.  The 
anterior  extremity  has,  upon  its  plantar  surface,  two  grooved  facets,  for 
sesamoid  bones. 

The  second  is  the  longest  and  largest  of  the  remaining  metatarsal  bones; 
it  presents  at  its  base  three  articular  facets,  for  die  three  cuneiform  bones ; 
a  large  oval  facet,  but  often  no  articular  surface,  on  its  inner  side,  to  arti- 
culate with  the  metatarsal  bone  of  the  great  toe,  and  two  externally  for 
the  third  metatarsal  bone. 

The  third  may  be  known  by  two  facets  upon  the  outer  side  of  its  base, 
corresponding  with  the  second,  and  may  be  distinguished  by  its  smaller 
size. 

The  fourth  may  be  distinguished  by  its  smaller  size,  and  by  having  a 
single  articular  surface  on  each  side  or  the  base. 

The  fifth  is  recognised  by  its  broad  base,  and  by  its  laige  tuberosity  in 
place  of  an  articular  surface  upon  its  outer  side. 

Development. — Each  hone,  hy  two  centres;  one  for  the  body  and  one 
for  the  digital  extremity  in  the  four  outer  metatarsal  bones ;  and  one  for 
die  body,  the  other  for  the  base  in  the  metatarsal  bone  of  the  great  toe 
Omi&c  deposition  appears  in  these  bones  at  the  same  time  with  the  verttw 
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Fig.  62.*  brae ;  the  epiphyses,  commencing  with  the  great  tae 

and  proceeding  to  the  fifth,  appear  towards  ihe  close- 
of  the  second  year,  consolidation  being  tlleeted  at ' 
eighteen. 

^rtwuiaiions. — With  the  tarsal  bones  by  one  ex- 
tremity*.ind  with  the  first  row  of  phalanges  by  th«j 
other.  The  number  of  tarsal  bones  with  which  eacl|| 
metatarsal  articulates  from  within  outwards,  is  ihej 
same  as  between  the  metacarpus  and  carpus,  one  foi  j 
the  first,  three  for  the  second,  one  for  the  lliirtl,  two  J 
for  the  fourth,  and  one  for  the  fiilh,  forming  the  cipher  j 
13121. 

Attachment  of  Muscles. — To  fourteen;  to  the  first|  j 
the  peroneus  longus  and  first  dorsal  intero^*^ouil 
muscle ;  to  the  second,  two  dorsal  interossei  andl 
transversus  pedis;  to  the  third,  two  dorsal  and  onej 
plantar  interosseous,  adductor  pollicis  and  trcinsver^uil 
pedis ;  to  the  fourth,  two  dorsal  and  one  plantar] 
interosseous,  adductor  pollicis  and  transversus  j^dis;j 
to  the  fifth,  one  dorsal  and  one  plantar  iriterosseouS|j 
peroneus  brevis,  peroneus  tertius,  abductor  mininnj 
digiti,  flexor  brevis  minimi  digiti,  and  transversus  pedis. 

Phaianges.— There  are  two  phalanges  in  the  great  toe,  and  ihre^  tnl 
the  other  toes,  as  in  the  hand.  They  are  long  bones,  divisible  into  a] 
central  portion  and  extremities. 

1*he  phalanges  of  the  first  row  are  convex  above,  concave  upon  the! 
under  surface,  and  compressed  from  side  to  side.     The  posterior  extre-" 
mity  has  a  single  concave  articular  surface,  for  tlie  head  of  the  metatarsal 
bone ;  and  the  anterior  extremitj^,  a  pulley-like  surface  for  ihe  second 
phalanx. 

The  second  phalfiTiges  are  short  and  diminutive,  but  somewhat  broaderd 
than  those  of  the  first  row. 

The  third^  or  un^fil  p/mlnnges,  including  tlie  second  phalanx  of  thej 
great  toe,  are  flattened  from  above  downwards,  spread  out  laterally  at  the! 
base^  to  articulate  with  the  second  row,  and  at  the  opposite  extremity,  t€ 
support  the  nail  and  the  rounded  extremit}-  of  the  toe. 

Developmajt.'^-Bj  two  centres ;  one  for  the  body  and  one  for  the  raeta- 
carpaJ  extremity.     Ossification  commences  in  these  bones  after  that  in  iheJ 
metatarsus,  appearing  first  in  the  last  phalanges,  then  in  tlie  first,  and  last] 
of  all  in  tlie  middle  row.     The  bones  are  completed  at  eighteen. 

JlrtimlaHmis. — The  first  row  with  the  metatarsal  bones  and  second { 
phalanges ;  the  second,  of  the  great  toe  with  the  first  phalanx,  and  of  tlml 

•  The  sole  of  the  left  fhoL  1.  The  inner  luberofiiy  of  the  os  calcis,  2.  Tlie  oiite 
tnVxfrofity.  3.  The  groove  for  the  lentton  of  the  flexor  lon^s  di^^itorum  -  thi»  flgur«l 
iiKiicatps  also  the  «u*tefitiu;uti*m  lali.  4.  Tlie  rnundet!  heati  of  the  a^tnigTinis.  ^,  Tlif4 
H'npboitl  lione,  6.  Its  tuberosity.  7,  The  tnlernol  cuneiform  l)nne;  irs  hrooci  exireiriitjr.l 
*«.  'i'he  tnifWle  cnoeiform  Ix>ne.  9,  The  external  cuneiform  bone.  iO^  1  I.  The  cuboid  1 
liofie.  11.  Refer*  to  the  groove  for  the  tendon  of  the  peroneu?  lontrus :  the  prominen^ml 
iH'tween  thU  groctve  and  figure  10  i»  the  inberosiiy,  12,  12.  The  inetntar^l  botiet.;! 
\\  13,  The  first  phnlanges.  14,  14.  The  second  phnlnnges  of  the  four  lesser  to«c4 
1^,  15.  The  third,  or  ungunl  phatnnges  of  the  four  lesser  toes^  10.  The  tast  phatmil 
or  the  great  toe. 
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Glher  toes  with  the  first  and  third  phalanges ;  and  the  third,  with  the  se- 
cond row. 

attachment  of  Muscles. — ^To  tvyenty'three  ;  to  lihe  first  phalanges;  great 
tocy  the  innermost  tendon  of  the  extensor  brevis  digitorum,  abductor  pol- 
licis,  adductor  pollicis,  flexor  brevis  poUicis,  and  transversus  pedis  ;  second 
toey  first  dorsal  and  first  palmar  interosseous  and  lumbricalis ;  third  toCy 
second  dorsal  and  second  palmar  interosseous  and  lumbricalis ;  fourth  toCj 
third  dorsal  and  third  palmar  interosseous  and  lumbricalis ;  ^^ft  toe^ 
fourth  dorsal  interosseous,  abductor  minimi  digiti,  flexor  brevis  minimi 
di^ti  and  lumbricalis.  Second  phalanges  ;  great  toey  extensor  longus  pol- 
licis, and  flexor  longus  pollicis ;  other  toeSy  one  slip  of  the  common  tendon 
of  the  extensor  longus  and  extensor  brevis  digitorum,  and  flexor  brevis; 
digitorum.  Third  phalanges;  two  slips  of  the  common  tendon  of  the 
extensor  longus  and  extensor  brevis  digitorum,  and  the  flexor  longus  digi- 
torum. 

Sesamoid  Bones. — ^These  are  small  osseous  masses,  developed  in  those 
tendons  which  exert  a  certain  degree  of  force  upon  the  surface  over  which 
they  glide,  or  where,  by  continued  pressure  and  friction,  the  tendon  would 
become  a  source  of  irritation  to  neighbouring  parts,  as  to  joints.  The 
best  example  of  a  sesamoid  bone  is  the  patella,  developed  in  the  common 
tendon  of  the  quadriceps  extensor,  and  resting  upon  the  front  of  the  knee- 
joint.  Besides  the  patella,  there  are  four  pairs  of  sesamoid  bones  included 
m  the  number  of  pieces  which  compose  the  skeleton,  two  upon  the  meta- 
carpo-phalangeal  articulation  of  each  thumb,  and  existing  in  the  tendons 
of  insertion  of  the  flexor  brevis  pollicis,  and  two  upon  the  corresponding 
joint  in  the  foot,  in  the  tendons  of  the  muscles  inserted  into  the  base  of 
the  first  phalanx.  In  addition  to  these,  there  is  often  a  sesamoid  bone 
upon  the  metacarpo-phalangeal  joint  of  the  litde  finger ;  and  upon  the 
corresponding  joiqt  in  the  foot,  in  the  tendons  inserted  into  the  base  of 
the  first  phalanx ;  there  is  one  also  in  the  tendon  of  the  peroneus  longus 
muscle,  where  it  glides  through  the  groove  in  the  cuboid  bone  ;  sometimes, 
in  the  tendons,  as  they  vnnd  arounathe  inner  and  outer  malleolus;  in  the 
psoas  and  iliacus,  where  they  glide  over  the  body  of  the  os  pubis ;  and  in 
the  external  head  of  the  gastrocnemius. 

The  bones  of  the  iympanumy  as  they  belong  to  the  apparatus  of  hearing, 
will  be  described  with  the  anatomy  of  the  ear. 


CHAPTER  III. 
on:  the  ligaments. 


The  Kones  are  variously  connected  with  each  other  in  the  oonstructiOB 
of  the  skeleton,  and  the  connexion  between  any  two  bones  constitutes  a 
joint  or  articulation.  If  the  joint  be  immovable,  the  surfaces  of  the  bom-^ 
are  applied  in  direct  contact ;  but  if  motion  be  intended,  the  opposing 
inrfiM^es  are  expanded,  and  coated  by  an  elastic  substance,  named  carti- 
lage ;  a  fluiil  secreted  by  a  membrane  closed  on  all  sides  lubricates  their 
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surface,  and  ihey  are  firmly  held  togetlier  by  means  of  short  bands  of 
glUiening  fibres,  which  are  eidJed  ligaments  (ligoje,  lo  bind).  The  study 
of  die  ligamems  is  iiamed  syndesraolog^^  {^Cv  togetlier,  oiftix%  bond),  which, 
with  the  anatomy  of  the  articulationsj  forms  Uie  subject  of  ihe  present 
cJiapter. 

The  forms  of  articulation  met  with  in  the  human  frame  may  be  consi- 
dered under  three  classes:  Synai1>irosis»  Amphi-arlhrosi.s,  and  Diartbrosis^ 

SvN ARTHROSIS  (  ffCv^  ii^jftj^ffi^  articulation)  is  expressive  of  tlie  fixed  form 
of  joint  in  which  the  bones  are  immovably  connected  with  each  other. 
The  kinds  of  synarthrosis  are  four  in  number.  1.  Sutura,  2,  Ihrtnonia^ 
3,  Schindytcffis,  4.  Gomphosis,  The  characters  of  the  three  first  have 
been  suthciently  explairjt;d  in  the  preceding  chapter,  p.  83.  It  is  here 
only  necessary  to  state  tliat,  in  the  construction  of  sutures^  t>ie  substance 
of  die  bones  is  not  in  immediate  contactj  but  is  separated  by  a  layer  of 
membrane  which  is  continuous  externally  with  the  pericranium  and  inter* 
nally  with  the  dura  mater.  It  is  the  hitter  connexion  which  t^ives  rise  to 
t>ie  fjreat  ditRculty  sometimes  experienced  in  tearing  the  ealvariura  from 
the  iJuni  mater.  Cruveilhier  describes  this  interposed  membrane  as  the 
sulurfil  mriUage ;  I  never  saw  any  structure  in  the  sutures  wliich  could 
be  re«^irded  as  cartilage,  and  the  history  of  the  formation  of  ihf*  cranial 
bones  would  seem  to  point  lo  a  ditft-reot  explanation.  The  fourth,  fiom- 
phosis  (yuiii.^of,  a  nail),  is  expressive  of  the  insertion  of  one  bone  into 
another^  in  the  same  manner  thai  a  nail  is  fixed  into  a  hoard  ;  tliis  is  il* 
fustraled  in  the  articulation  of  the  teeth  with  the  alveoh  of  the  maxillajy 
bones. 

Am  PHI- ARTHROSIS  [^\i/^i  both,  a|<*^wtf*(r)  is  a  joint  intermediate  in  aptitude 
for  motion  between  the  immovable  synarthrosis  and  the  movable  diartJiro- 
sis*  It  is  constituted  by  tlie  approximation  of  surf^iccs  partly  coated  with 
cartilage  lined  by  synovial  membrane,  and  partly  connected  by  interosse- 
ous ligaments,  or  by  the  intervention  of  an  elaslic  tlbro-cartilage  which 
adheres  to  the  ends  of  both  bones*  Examples  of  diis  articulation  are  seen 
m  the  union  between  the  bodies  of  the  vertebrie,  of  the  sacrum  with  the 
coccyx,  of  the  pieces  bf  the  sternum,  the  sacro-iliac  and  pubic  symphyses 
((Ttv,  ^tsiv,  to  grow  together),  and  according  to  some,  of  the  necks  of  the 
ribs  with  the  transverse  processes. 

DiAKTiiRosis  {^\a  through,  «^i^^w^*?)  is  a  movable  artjcniation,  which 
constitutes  by  tar  the  greater  number  of  the  joints  of  the  body.  The  de- 
gree of  motion  in  this  class  has  given  rise  to  a  subdivision  into  three  genera, 
Arthrodia,  Ginglymus,  and  Enarthrosis. 

jhtfuodia  is  the  movable  joint  in  which  the  extent  of  motion  is  slight 
and  limited,  as  in  the  articulation  of  the  clavicle^  of  the  ribs,  articular  pro- 
cesses of  the  vertebra*,  axi*^  with  llie  atlas,  radius  with  tlie  idna,  fibula 
wiUi  the  iibia,  carpal  and  metacarpal,  tarsal  and  metatarsal  bones. 

Gin4i;fjjmus  (y»yy\]jiitjc:^  a  hingr),  or  hinge-joint,  is  the  movement  of 
bones  upon  each  other  in  two  directions  only,  viz.  forwards  and  back- 
ward?: ;  but  the  degree  of  motion  may  be  very  considerable.  The  instances 
of  this  form  of  joint  are  numerous ;  they  comprehend  the  elbow,  w*rist, 
metacarpo-phalangeal  and  phalangeal  joints  in  the  upper  extremity ;  and 
the  knee,  ankle,  metatarso-phalangeal  and  phalangeal  joints  in  the  lower 
extremity.  The  lower  jaw  may  also  be  admitted  into  this  category,  ns 
partaking  more  of  the  character  of  the  hinge-joint  than  the  less  movabk 
tirthrodi?  I 
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The  form  of  the  gmglymoid  joint  is  somewhat  quadrilateral,  and  each 
of  its  four  sides  is  provided  with  a  ligament,  which  is  named  from  its  posi- 
tion, anterior^  posterior ^  internal^  or  external  lateral.  The  lateral  liga- 
"merits  are  thick  and  strong,  and  are  the  chief  bond  of  union  between  the 
bones.  The  anterior  and  posterior  are  thin  and  loose,  in  order  to  permit 
the  required  extent  of  movement. 

Enarthrosis  (Jv  in,  a^^wffig)  is  the  most  extensive  in  its  range  of  motion 
of  all  the  movable  joints.  From  the  manner  of  connexion  and  form  of 
the  bones  in  this  articulation,  it  is  called  the  ball-and-socket-joint.  There 
are  two  instances  in  the  body,  viz.  the  hip  and  the  shoulder. 

I  have  been  in  the  habit  of  adding  to  the  preceding  the  carpo-metacar- 
pal  articulation  of  the  thumb,  although  not  strictly  a  ball-and-socket-joint, 
from  the  great  extent  of  motion  which  it  enjoys,  and  from  the  nature  of  the 
ligament  connecting  the  bones.  As  far  as  the  articular  surfaces  are  con- 
cerned, it  is  rather  a  double  than  a  single  ball-and-socket,  and  the  whole 
of  these  considerations  remove  it  from  the  simple  arthrodial  and  ginglymoid 
groups. 

The  ball-and-socket  joint  has  a  circular  form ;  and  in  place  of  the  four 
distinct  ligaments  of  the  ginglymus,  is  enclosed  in  a  bag  of  ligamentous 
membrane,  called  a  capsular  ligament. 

The  kinds  of  articulation  may  probably  be  conveyed  in  a  more  satis- 
factory manner  in  the  tabular  form,  thus : 

iSutura    -    -  -  -  bones  of  the  skull. 

Harmonia    -  -  -  superior  maxillary  bones. 

Schindylesis  -  -  vomer  with  rostrum. 

Gromphosis  -  -  -  teeth  with  alveoli. 

Amphi-arthrosis    -     Bodies  of  the  vertebrae    -     Symphyses. 

C  Arthrodia     -  -  -  carpal  and  tarsal  bones. 

Diarthrosis.       <  Ginglymus  -  -  -  elbow,  wrist,  knee,  ankle. 

( Ena^rosis  -  -  -  hip,  shoulder. 

ITie  motions  permitted  in  joints  may  be  referred  to  four  heads,  viz.  1. 
Gliding.     2.  Angular  movement.     3.  Circumduction.     4.  Rotation. 

1.  Uliding  is  the  simple  movement  of  one  articular  surface  upon  an- 
other, and  exists  to  a  greater  or  less  extent  in  all  the  joints.  In  the  least 
movable  joints,  as  in  the  carpus  and  tarsus,  tliis  is  the  only  motion  which  is 
permitted. 

2.  ^fingulnr  movement  may  be  performed  in  four  different  directions, 
either  forwards  ind  backwards,  as  in  flexion  and  extension ;  or  inwards 
and  outwards,  constituting  adduction  and  abduction.  Flexion  and  exten- 
sion are  illustrated  in  the  ginglymoid  joint,  and  exist  in  a  large  proportion 
of  the  joints  of  the  body.  Adduction  and  abduction  conjoined  with  flexion 
and  extension,  are  met  with  complete,  only  in  the  most  movable  joints, 
as  in  the  shoulder,  the  hip,  and  the  thumb.  In  the  wrist  and  in  the  ankle 
adduction  and  abduction  are  only  partial. 

3.  Circumduclvm  is  most  strikingly  exhibited  in  the  shoulder  and  hip- 
joints  ;  it  consists  in  the  slight  degree  of  motion  which  takes  place  in  the 
head  of  a  bone  against  its  articular  cavity,  while  the  extremity  of  the  limb 
is  made  to  describe  a  large  circle  upon  a  plane  surface.  It  is  also  seen, 
but  in  a  less  degree,  in  the  carpo-metacarpal  articulation  of  the  thumb, 
.nctacarpo-phalangeal  articulations  of  the  fingers  and  toes,  and  in  thts 
elbow  when  that  joint  is  flexed  and  the  end  of  the  humerus  fixed. 
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4.  Rotatian  is  the  movement  of  a  bone  upon  its  own  axis,  and  i5  illt  iu 
trattid  in  the  hip  and  shoiilderj  or  better  in  the  rotation  of  the  ctip  of  the 
radius  against  tlie  eminentia  capitata  of  the  humems.  Rotaijon  is  alst* 
observed  in  tlie  movements  of  the  adas  upon  tlie  axis,  in  which  the  odon- 
toid process  serves  as  a  pivot  around  which  the  aUas  turns. 

The  .structures  entering  into  the  composition  of  a  joint  are  Done,  carti 
Jage,  fibrous  tissue,  adipose  tissue,  and  synovia!  membrane.  Cartilag 
forms  a  thin  coating  to  the  articuhir  extremities  of  bones,  sometimes  pre 
sen  ting  a  smooth  surface  which  moves  on  a  corresponding  smooth  surface 
of  the  arliculaling  bone ;  sometimes  forming  a  plate  smooth  on  boih  sur- 
faces and  interposed  between  the  cartilaginous  ends  of  two  bones,  ifUer- 
articular ;  and  sometimes  acting  as  the  connecting  medium  between  bopce 
without  any  free  surface,  interosseous.  Fibrous  tissue  enters  into  the 
struction  of  joints  under  tlie  form  of  ligament^  in  one  situation  constitut 
bands  of  various  breadth  and  lliickness,  in  another  a  layer  which  extends 
completely  around  the  joint,  and  is  then  called  a  capsular  ligament.  All 
the  ligaments  of  joints  are  composed  of  that  variet)^  of  tibrous  tissue  term- 
ed white  fibrous  tissue,  but  in  some  situations  ligaments  are  found  which 
consist  of  yellow  fibrous  tissue,  for  example,  the  ligamenta  subtluva  of  the 
arches  of  tJie  vertebral  colymn.  Adipose  tissue  exists  in  variable  quantity 
in  relation  with  joints,  where  it  performs,  among  otlier  ofRces,  that  of  a 
valve  or  spring,  which  occupies  any  vacant  space  that  may  be  formed 
during  the  movements  of  the  joint,  and  effectually  prevents  iJie  occurrence 
of  a  vacuum  in  those  cavities.  This  purpose  of  adipose  tissue  is  exemph- 
fied  in  the  cushion  of  fat  at  the  bottom  of  the  acerabulum,  and  in  the 
similar  cushion  behind  the  lip^amentiim  pateilse.  Synovial  membrane 
constitutes  the  beautiful  smooth  and  polished  lining  of  a  joint,  and  con- 
tains the  fluid  termed  synovia,  by  means  of  which  iJie  adapted  surfaces 
are  enabletl  to  move  tipon  each  other  with  tlie  perfect  ease  and  freedom 
which  are  known  to  exist. 

Cartilage* — In  the  structure  of  joints,  cartilage  serves  the  double  pur- 
pose of  a  connecting  and  separating  medium.  In  the  former  capacity 
possessing  great  strength,  and  in  the  latter  smoothness  and  elasticity*    In 
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Fig.  64.t 
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*  A  portion  ofiirticiilRr  carrilaci?  from  the  h&ad  of  ibe  fihiilw,  showing  lh*»  iipp«iraoc« 
itnd  arr«ngr*mcnl  of  I  he  ceUa  near  to  the  bone.  The  section  is  matlc  ^^ertioiiHy  to  th* 
suffnue,  anil  magnified  155  diameters.     Tlie  irregular  line  to  the  right  i*  the  h«%^*i^Mrf 

l>l'lllC   lK)tifl 

*  A  viou  of  ilio  same  section,  at  about  mLdway  between  the  bone  and  lUe  free  «tif 
lace. 


STRUCTURE   OF   CARTILAOE. 


133 


rig.65.« 


_  to  its  Ultimate  structure  it  aflmits  of  classification  into  three 

fids, — tnie  cartilage,  reticular  cartilage,  and  fibrous  cartilage* 
Tru£  Cartilage  is  composed  of  a  semi-lratisparent  honio- 
I  eeneous  substance  (hyaline  or  vitreous  substance)  contain- 
I  ing  a  number  of  minute  cells  (cartilage  corjiuscles)  dispersed 
I  at  short  inter\'als  throuji^h  its  structure.     The  cells  are  oval, 
oblong,  or  polyhedral  in  shsipe,  and  more  or  less  flattened ; 
,  iheir  membnuious  envelope  is  blended  witli  tlie  intercellular 
Kubstance,  and  they  contain  in  dieir  interior  secondar}^  cells j 
nuclei,  nucleoli,  oil-globules,  and  more  or  less  of  granular 
matter.     Cartilage  cells  have  an  average  measurement  of 
1^^  of  an  inch  in  their  \q\\^  tiiameter;  they  are  sometimes 
isolated,  sometimes  grouped  in  pairs,  and  sometimes  dis- 
^  posed  in  a  linear  group  of  tiiree  or  four,     lliey  are  larger 
I  near  die  bone  than  at  the  surface,  and  in  the  latter  situation 
are  long  and  slender  in  form,  and  arranged  in  rows  having  their  long  axis 
parallel  with  tlie  plane  of  the  surface.     True  cartilage  is  pearl-white  or 
bluish  and  opaline  in  colour,  and  its  intercellular.,  substance  is  semitrans- 
I  parent  and  structureless.     These  characters,  however,  are  changed  when 
|jt  exhibits  a  tendency  to  ossify.     In  the  latter  case  the  intercellular  sub- 
stance becomes  fibrous  and  more  or  less  opaque,  its  colour  is  yellowisli, 
I  and  ttie  cells  are  found  to  contain  a  greater  number  of  oil-globiiles  than 
I  in  its  natural  state. 

The  tme  cartilages  arej  the  articular,  costal,  ensiforra^thjToid,  cricoid, 
1^  tracheal  and  bronchial,  nasal,  meatus  auris,  the  pultey  of  the 
r  IS  muscle,  and  temporary  cartilage  or  the  cartilage  of  bone  pre- 
fiousiy  to  ossification.! 

I  Reiiculfir  cartilage  is  composed  of  cells  (7^*0^  of  an  inch  in  diameter), 
separated  from  each  other  by  an  opaaue,  subfibrous,  intercellular  net^vork, 
'  tiie  breadth  of  the  cells  being  considerably  greater  than  that  of  the  inter- 
ceUulai  structure.  The  cells  are  parent  cells,  containing  others  of  second- 
ar)-  forroatioD,  together  with  nuclei,  nucleoli,  granular  matter,  and  oil- 
gflobules  in  greater  number  than  those  of  true  cartilage.  The  fibn^s  are 
^ort^  impetfect,  loose  in  texture,  and  yellowish.  The  instances  of  reti- 
cular caiUlage  are,  the  pinna,  epiglottis,  and  Eustachian  tube. 


Fig  66^ 


Fig.  67.i 


*  A  ponton  of  articular  cartilage  near  the  «ytio%*iRl  narikoe  of  an  articuladoD  ;.  the  hD« 
iDibc  left  is  that  of  the  synovial  bo*iniIary. 

f  Page  47. 

t  A  prrftion  of  reticular  cartilage.  The  seciiuii  i*  taken  from  the  jnnna^  and  ma^i 
fled  IM  diam^ter^. 

I  S  portiao  of  fibrous  cartilage*  Tlie  fecUon  i^  tiiketi  firom  the  syinfiliysig  pubis,  »n4 
ttafaillerl  155  diameters. 
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Fibrous  cartilage  is  composed  of  a  network  of  white  glistening  fibres, 
collected  into  fasciculi  of  various  size,  and  containing  in  its  meshes  cells 
and  a  subfibrous  tissue  resembling  tJiat  of  reticular  cartilage.  The  fibres 
of  fibrous  cartilages  are  itlenticol  with  lliose  of  iibrous  tissue,  the  cells  are 
large  (about  ^^^^^^th  of  an  inch)  as  in  reticular  cartilage,  and  llie  areolae 
are  variable  in  dimensions.  It  is  tliis  latter  character  that  constitutes  the 
difference  between  different  fibrous  cartilages,  some  being  composed  al- 
most entirely  of  fibres  with  few  and  small  interstices,  as  liie  interarticula 
cartilages,  while  otiiers  exiiibit  large  spaces  fdled  with  an  imperlect  fibrou 
tissue  and  cells,  as  tlie  intervertebral  substance. 

The  fibrous  cartilages  admit  of  arrangement  into  four  groups,  namely, 
interarficnlar,  stratifonnj  interosseous,  and  free.  The  instarftes  of  inter- 
artiml(irjii>r&us  Cdriilages  (menisci)  are  those  of  tlie  lower  jaw,  sternal 
and  acromial  end  of  tlie  clavicle,  wrist,  carpus^  knee,  to  which  may  be 
added  the  fil^rous  cartilages  of  circumference,  glenoid  and  cotyloid,  llie 
sirafi/onn  Jibroics  cnrlilagcs  are  such  as  form  a  thin  coating  to  the  groove& 
on  hone  through  which  tendons  play.  The  intrrosseous  Jibrous  cartilagts 
are  the  intervertebral  siihitance  and  symphysis  pubis.  The  J'ree  Jibrous 
cartilages  are  the  tarsal  cartilages  of  the  eyelids. 

The  deifdopment  of  cartilage  is  the  same  with  that  of  cartilage  of  bone 
{page  46),  the  different  forms  of  cartilage  resultbigfrom  subsequent  changes 
in  the  intercellular  substance  and  cells.  Thus,  for  example,  in  articular 
cartilage  the  cells  undergo  tlie  lowest  degree  of  development,  are  very 
disproportionate  to  the  intercellular  stibstance,  and  the  latter  remains  per 
manently  structureless.  In  reticular  cartilage  the  cells  possess  a  more 
active  growth,  and  surpa*?s  in  bulk  the  interceOular  substance,  while  the 
latter  is  composed  also  of  cells,  which  assume  a  Iibrous  disposition.  In 
fibrous  cartilage  development  is  most  energetic  in  the  mtercelliilar  sub- 
stance ;  this  is  comerted  into  fasciculi  of  iibrous  tissue,  while  tlie  inter- 
spaces are  filled  with  cells  and  imperfect  fibrous  tissue  in  ever)'  stage  of 
tlevelopment. 

FiHRotrs  Tissue  is  one  of  the  most  generally  dis- 
tributed of  all  the  animal  tissues ;  it  is  composed 
oi  fibres  of  extreme  minuteness,  and  presents  itself 
under  three  elementaiy  forms ;  namely,  while  fibrous 
tissne,  yellow  fibrous  tissue,  and  red  fibrous  tissue. 
In  white  fibrous  tissue  the  fibres  are  cylindrical, 
exceedingly  minute,  (about  xfiug  of  an  inch  in  di- 
ameter), transparent  and  undulating;  they  are  col- 
lected into  small  fascicoli  (from  y^^t^i^  to  yoiou  <>f 
an  inch)  and  these  latter  form  larger  fasciculi,  which 
according  to  their  arrangement  give  rise  to  the  pro- 
duction of  thin  lamina?,  membranes,  ligamentous 
bands,  and  tendinous  cords.  The  connecting  me- 
dium of  the  fibres  in  the  formation  of  the  primitive 
fiiscicidi  is  a  transparent  structureless  interfibrous 
substance  or  blastema,  to  which  in  most  situations 
are  added  numerous  minute  diu-k  filaments  derived 
*  '^     from  nuclei  and  thence  termed  nuclear  filaments, 

•  While  fibroi]B  tiasu* :— 2,  Stmieht  appearance  of  the  tissue  when  stretched,  t,  3, 
4,  5.  Various  wnvy  appo^rances  wbioti  iho  Uaauo  exhibits  wben  not  airetched.-— Magoi* 
^m1  32U  Jiameiera. 


Fig.  68.« 
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The  nuclear  filaments  are  sometimes  wound  spirally  aroMud  the  fasciculi 
or  interlace  with  their  separate  ftbresj  at  other  times  they  are  variously 
twisted  and  run  paralld  with  the  fasciculi.  The  fasciculi  are  connected 
and  held  together  in  the  formation  of  membranes  and  cords  by  loose  fibres 
vbich  are  interwoven  between  them,  or  by  mutual  interlacement. 

Examples  of  white  fibroos  tissue  are  met  with  in  three  principal  forms, 
namely,  membrane,  lij^ment,  and  tendon. 

The  membranous  form  of  white  fibrous  tissue  is  seen  in  the  common 
coonecting  medium  of  the  body,  namely,  fibro-cellular  or  areolar  tissue, 
in  which  the  membrane  is  extremely  thin  and  disposed  in  larakue,  bands, 
or  threads,  leaving  interstices  of  various  size  between  them*  Ii  is  seen 
also  in  the  condensed  covering  of  various  organs,  as  the  periosteum,  peri- 
chondrium, capsuliB  propria}  of  glands,  membranes  of  the  brain,  sclerotic 
coat  of  the  eyeball,  pericardium,  fasciae ;  sheaths  of  muscles,  tendons, 
vessels,  nerves,  and  ducts ;  sheadis  of  tlie  erectile  organs,  and  the  corium 
of  the  dermic  and  mucous  membrane. 

Ugament  is  the  name  given  to  those  bands  of  various  breadth  and  thick- 
ness which  retain  the  articular  ends  of  bones  in  contact  in  the  construction 
of  joints.  They  are  glistening  and  inelastic,  and  composed  of  fasciculi 
of  fibrous  tissue  ranged  in  a  parallel  direction  side  by  side,  or  in  some 
situations  interwoven  w'ith  each  other.  The  fasciculi  are  held  together 
by  separate  fibres,  or  by  areolar  tissue* 

Tendon  is  the  collection  of  parallel  fiisciculi  of  fibrous  tissue,  by  means 
of  which  muscles  are  attached  to  bones.  They  are  constructed  on  the 
same  principle  widn  ligaments,  are  usually  rounded  in  their  figure,  but  in 
some  instances  are  spread  out  so  as  to  assume  a  membranous  form.  In 
the  latter  state  they  are  called  aponeuroses. 

Yellow  fibrous  tmuc  is  known  also  by  the  appellation  Fig,  09.* 
elastic  tissue^  from  one  of  its  more  prominent  physical  pro- 
perties, a  property  which  permits  of  its  fibres  being  drawn 
out  to  double  tiieir  length,  and  again  returning  to  their 
original  dimensions.  The  fibres  of  elastic  tissue  are  trans- 
parent, brittle,  6at  or  polyhedral  in  shape,  colourless  when 
single,  but  yellowish  in  an  aggregated  form,  and  considera- 
bly thicker  (5^05  of  an  inch  in  diameter)  than  the  fibres 
of  white  fibrous  tissue.  In  the  construction  of  their  pecu- 
liar tissue  they  communicate  with  each  other  by  means  of 
short  oblique  fibres,  which  unite  with  adjoining  fibres  at 
acute  or  obtuse  angles,  without  any  enlargement  of  the 
fibre  with  which  they  are  joined.  This  circumstance  has 
given  rise  to  the  idea  of  these  fibres  giving  oflT  branches, 
an  expression  derived  from  the  division  of  blood-vessels, 
and  another  term  borrowed  from  the  same  source  has  been 
applied  to  iheir  communication  with  each  otlier,  namely, 
inosculation  ;  but  both  these  expressions  in  their  literal  meaning  are  incor- 
rect. When  yellow  fibrous  tissue  is  cut  or  torn,  the  fibres  in  consequence 
of  their  elasticity  become  clubbed  and  curved  at  the  extremit)",  a  striking 
character  of  this  tissue. 

*  Tellovr  fibrous  tisstie^  shewing  the  curly  and  branched  dispoiition  of  in  BbrUttB 
theif  drfiniw  outline^  and  abrupt  mode  of  frsicture.  At  1»  the  structure' *  not  <iidturb«a 
M  la  the  rett  ot  the  sp«cimi^rL     Magnified  330  dinmetert. 
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The  instances  of  yellow  fibrous  tissue  are:  the  ligamenta  subflava  of 
the  arches  of  the  vertebne,  cord  at  vocales,  thyro-epiglottic  ligament,  crico 
thjToitlean  membrane,  the  membranous  Jayei-s  connecting  the  cartilaginous 
rings  of  the  trached  and  bronchial  tubes,  ihe  capsula  propria  of  the  spleen 
and  the  middle  coat  of  arteries.  It  is  also  met  with  around  some  parts  of 
the  aliraentar)^  canal,  as  the  oesophagus,  cardia,  and  anus,  around  the  male 
and  female  urethra,  in  the  fascia  lata,  and  in  tfie  corium  of  tlie  skin. 

Red  Jibrous  tissue  is  also  termed  contractile  tissue ,  from  a  peculiar  pro- 
perty which  it  possesses,  and  which  places  it  physiologically  in  an  inter- 
mediate position  betw^een  white  fibrous  tissue  and  muscular  fibre.  Its 
fibres  are  cylindrical,  transparent,  reddish  in  hue,  and  collected  into  fasci- 
cuh.  It  is  met  with  in  the  corium  of  tlie  skin,  in  Llie  dartos,  around  the 
nipple,  in  the  excretory  ducts  of  glands,  in  tlie  coats  of  blood- vessels, 
particularly  veins,  in  the  iris,  in  the  intervascular  spaces  of  tlie  erectiJe 
tissue  of  the  penis  and  clitoris,  around  tlie  urethra,  and  around  the  vagina, 

Aorposi:  Tissue  is  composed  of  miimte  cells, 
^'^*  '^^'^  a^egated  together  in  clusters  of  various  size 

within  the  areolflB  of  fibro-cellular  tissue.  The 
cells  of  adipose  tissue  are  identiciil  in  manner  of 
formation  with  other  cells,  being  developed  on 
nuclei  and  increasing  in  size  by  the  formation  of 
fluid  in  their  interior.  In  adipose  cells  this  fluid, 
instead  of  being  albuminoos  as  in  other  cells,  is 
oleaginous,  the  oil  at  first  appearing  in  separate 
globules,  which  subsequently  coalesce  into  a  sin- 
gle drop.  The  size  of  adipose  cells  at  tiieir  full 
development  is  about  7  J^  of  an  inch  in  diameter ; 
when  isolated  they  are  globular  in  form,  but  are 
Hexagonal  or  polyhedral  wheiw?ompre,ssed.  They  are  perfectly  transparent, 
tlie  cell -membrane  being  stmctureless  and  their  nucleus  disappearing  as 
they  attain  their  full  size. 

Synovial  Mcmoil^nk  is  a  tliin  membranous  layer,  which  invests  the 
articular  cartilages  of  the  bones,  and  is  thence  rellected  upon  the  surfaces 
of  the  ligaments  which  surround  and  enter  into  the  composition  of  a  joint. 
It  resembles  the  serous  membranes  in  being  a  shut  sac,  and  secretes  a 
transparent  and  viscous  fluids  which  is  named  synovia.  Synovia  is  an 
alkalme  secretion,  containing  albumen,  which  is  coagulable  at  a  boiling 
temperature.  The  continuation  of  this  membrane  over  the  surface  cif  the 
articular  cartilage,  a  much-agitated  question,  has  been  decided  by  the  in- 
teresting discoveries  of  Henle,  who  has  ascertained  the  existence  of  an 
epithelium  upon  cartilage  identical  witli  that  produced  by  tlie  reflected 
portion  of  the  membrane.  In  some  of  the  joints  the  synovial  membrane 
is  pressed  into  the  articular  cavity  by  a  cushion  of  fat  r  this  mass  w^as  called 
by  Havers  the  synovial  gland,  from  an  incorrect  supposition  that  it  was 
the  source  of  the  synovia;  it  is  found  in  the  hip  and  in  the  knee-joint. 
In  tlie  knee-joint,  moreover,  the  s)'novial  membrane  forms  folds,  which 
are  most  improperly  named  ligaments,  as  the  mucous  and  alar  ligaments, 
the  two  latter  being  an  appendage  to  the  cushion  of  fat.     Besides  the 

*  Fpt  veticles,  assuming  ihe  potybf^dml  forni  from  pressure  against  one  Aoothpr.  Th0 
cnpiUary  vesaeU  are  am  jrepreA^oted,     From  Uie  omoatum :  magnified  thawx  UUO  dtm* 
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Fig.  71  .♦ 


moTial  membranes  entering  into  the  composi- 
tion of  joints,  there  are  numerous  smaller  sacs 
of  a  similar  kind  interposed  between  surfaces 
which  more  upon  each  other  so  as  to  cause 
friction ;  they  are  often  associated  with  the  arti- 
culations^ These  are  the  bursie  mticosa;  they 
are  shut  sacs,  analogous  in  structure  to  synovial 
membranes,  and  secreting  a  similar  synovial 
fluid. 

The  epithelium  of  synovial  membranes  is  of 
ihe  kind  termed  tessellated ;  it  is  developed  in 
the  same  manner  with  the  epithelium  of  other 
free  sur&ces,  and  is  continually  reproduced 
from>4>eneath,  while  the  superficial  layers  are 
being  rubbed  off  and  lost 

ARTICULATIONS. 

Hie  joints  may  be  arranged,  according  to  a  natural  division,  into  those 
of  the  trunk,  those  of  the  upper  extremity,  and  those  of  the  lower 
extremi:^. 

Ligaments  of  the  Trunk. — The  articulations  of  the  trunk  are  divisible 
into  ten  groups,  viz. — 

1.  Of  the  vertebral  column. 

2.  Of  the  atlas,  with  the  occipital  bone. 

3.  Of  the  axis,  with  the  occipital  bone. 

4.  Of  the  atlas,  with  the  axis. 

5.  Of  the  lower  jaw. 

6.  •  Of  the  ribs,  with  the  vertebrsB. 

7.  Of  the  ribs,  with  the  sternum,  and  with  each  other. 

8.  Of  the  sternum. 

9.  Of  the  vertebral  column,  with  the  pelvis. 
10.  Of  the  pelvis. 

1.  ArHculation  of  the  Vertebral  Column. — The  ligaments  connectmg 
together  the  different  pieces  of  the  vertebral  column,  admit  of  the  same 
arrangement  with  that  of  the  vertebrae  themselves.     Thus  the  ligaments 

Of  the  bodies  are  the — 


Anterior  common  ligament. 
Posterior  common  ligament, 
Intervertebral  substance. 
Ligamenta  subflava. 
Capsular  ligaments, 
S3movial  membranes. 
Inter-spinous, 
Supra-spinous. 
Of  the  iramverse  processes  j^^  Inter-transverse. 


Of  Hie  arches^ — 

Of  the  articular  processeSj — 

Of  the  spinotis  processes^ — 


•  £piU>eUttin  of  serous  membrane: — At«,  an  accidental  fold  is  represented,  the  two 
dark  edges  of  which  exhibit  the  thickness  of  the  partiolei^  and  of  their  nuclei,  b.  One 
of  the  oval  nuclei,  c.  Line  of  junction  between  two  paiticlet.  Magnified  30C  dm- 
Beten. 

12* 
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Bodies. — The  ^Merior  common  ligament  is  a  broad  and  riband-like 
band  of  ligamentous  fibres,  extending  along  the  front  surface  of  the  verte- 
bral column,  from  the  axis  to  the  sacrum.     It  is  intimately  connected 

with  the  intervertebral  snbstancesj  and 
Fig.  72«  j^gg  closely  with  the  bodies  of  the  ^er- 

tebrap.  In  tlie  dorsal  region  it  is  thicker 
than  in  tlie  cervical  and  lumbar,  and 
consists  of  a  median  and  two  lateral 
portions,  separated  from  each  other  by  a 
series  of  openings  for  the  passage  of 
vessels.  The  hgament  is  composed  of 
fibres  of  various  length  closely  inter- 
woven with  each  other;  ih^M^eper  and 
shorter  crossing  Uie  intervertebral  sub- 
stances from  one  vertebra  to  the  next ; 
and  the  superfidal  and  longer  fibres  crossing  three  or  four  vertebrne. 

The  anterior  common  ligament  is  in  relation  by  ks  post  trior  or  vertebral 
rurfacfy  with  the  intervertebral  substances,  the  bodies  of  tlie  vertebne,  and 
witb  the  vessels,  principally  veins,  which  separate  its  central  from  its 
lateral  portions.     By  its  anterior  or  visceral  surface  it  is 
Fig.  73.|        jj^  relation  in  the  neck,  with  the  longus  colli  muscles,  the 
pharynx  and  die  cpsophagus ;    in   the   thoracic  region, 
with  die  aorta,  the  venee  azygos,  and  thoracic  duct ;  and 
in  the  lumbar  region  with  the  aorta,  right  renal  artery, 
right  lumbar  arteries,  arteria  sacra  media,  vena  cava  in- 
ferior, letl  lumbar  veins,  receptacnlnm  chyli,  the  com- 
mencement of  the  thoracic  duct,  and  the  tendons  of  the 
lesser  muscle  of  the  diaphragm  with  the  fibres  of  which 
the  ligamentous  fibres  interlaee. 

The  Posterior  cnmmoii  ligament  lies  upon  the  posterior 
surface  of  the  bodies  of  the  vertebra^,  and  extends  from 
the  axis  to  the  sacrum.  It  is  broad  opposUe  the  inter- 
vertebral substances,  to  which  it  is  closely  adherent ;  ana 
narrow  and  tliick  over  the  bodies  of  the  vertebrte,  from 
w^hich  it  is  se]>arated  by  the  veins  of  the  base  of  the  ver- 
tebrae It  is  composed  like  the  anterior  ligament  of  shorter  and  longer 
fibres  winch  are  disposed  in  a  similar  manner. 

The  posterior  common  ligament  is  in  relation  by  its  anterior  sntrface 
witli  the  intervertebral  substances,  the  bodies  of  tlie  vertebrsc,  and  with 
tlie  ven^e  basum  vertebranim ;  and  by  its  posteri&r  surface  with  the  dura 
mater  of  the  spinal  cord,  some  loose  areolar  tissue  and  nnmerous  small 
veins  being  inteqwsed. 

The  intervertebral  ntbstante  is  a  lenticular  disc  of  fibrous  cartilage, 

•  llie  antciior  ligaments  of  ihe  vprlebrip,  and  ligamenta  of  the  ribs.  L  Th**  iini<?riot 
eomijion  ligament.  2.  The  anterior  nosto-vertebml  or  atoMwte  JigjiTOent  3,  llie  ante- 
rior ro«lo- transverse  lifrnrtient.  4.  Tlit  interariiciiilar  ligmment  contipclirij;  the  head  of 
it»e  rib  to  the  itjterv#»rtebml  jubilance,  and  sepaiating  ihe  two  synovial  membranes  of 
this  articulation. 

j- A  posierior  view  of  the  bodi<?i  of  throe  dornal  v<^^tcbTo•,  connected  by  their  inierTor- 
tebral  substance  1,  1.  The  Inminip  {2)  have  been  sawn  ihrnngh  nt*ar  the  bodies  of  the 
venebnr,  and  the  arches,  and  procepsea  removed,  in  order  to  ahovir  (3)  the  posterior 
common  lit^ament  A  part  of  one  of  the  openings  in  the  pofrtetior  surface  of  the  ver- 
tebrB>,  for  the  iranBmission  of  the  vena  basis  vertebrae^  is  seen  at  4,  by  llio  uide  of  thtf 
lurruw  and  unattoclied  portion  of  tbe  llf;:ament 
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Fig.  74/ 


inlerposed  between  each  of  the  vertebne  from  the  axis  to  the  sacrum,  an  J 
retaining  them  fmnly  in  connexion  with  each  otJu^r,  It  clitli^rs  in  thick- 
ness in  ditlerent  parts  of  the  column,  and  varies  in  deptli  at  dilft^rent  points 
of  its  extent ;  ttms,  it  is  tliickest  in  the  lumbar  region,  deepest  in  front  in 
the  cervical  and  lumbar  regions,  and  behind  in  the  dorsal  rej^ion ;  and 
contributes,  in  a  great  measure,  lo  tlie  formation  of  the  natural  curves  oi 
the  vertebral  cohimn* 

When  tlie  intervertebral  substance  is  bisected  either  horizontally  or 
vertically,  it  is  seen  to  be  composed  of  a  series  of  layers  of  dense  fibrous 
tissue,  separated  by  interstices  filled  with  the  softer  kind.  The  central 
part  of  each  intervertebral  disc  is  wholly  made  up  of  tliis  softer  fibrous 
cjirtilage,  which  has  the  appearance  of  a  pulp,  and  is  so  elastic  as  to  rise 
above  the  level  of  the  section  as  soon  as  its  division  is  completed.  When 
examined  from  the  front,  the  layers  are  found  to  consist  of  fibres  passing 
obliquely  between  tlie  two  veitebrsc,  in  one  layer  pas.sing  from  left  to 
right,  in  tfie  next  from  right  to  left,  ahernating  in  each  successive  layer. 

Arches.  —  The  ligamenta  anhjhtva  are  tw^o 
thin  planes,  of  yellow^  librons  tissue,  sitnated  be- 
tween the  arclies  of  each  pair  of  vertebra^,  from 
the  axis  to  the  sacrum.  From  the  imbricated 
position  of  the  laminae  Hiey  are  attiiched  to  llie 
posterior  surface  of  the  vertebra  below^  and  to 
the  anterior  surface  of  the  arch  of  the  vertebra 
above,  and  are  separated  from  each  otlier  at  the 
middle  line  by  a  slight  interspace.  They  coun- 
teract by  their  elasticity,  the  ettbrts  of  the  flexor 

auscles  of  the  trunk;   and  by  preserving  the    ^    ^^^ 
apright  position  of  the  spine,  hrait  llie  expendi-  n^^B^^lflj^^^i \ 

ire  of  museuku-  force.     They  are  longer  in  the 
Icervical  tlian  in  the  other  regions  of  the  spine,  and  are  thickest  in  the 
iumbar  regiori? 

The  ligamenta  subtlava  are  in  relation  by  both  surfaces  with  the 
I  jneningo-rachidian  veins,  and  internally  they  are  separated  from  the  dura 

nater  of  the  spinal  cord  by  those  \  eins  and  some  loose  areolar  and  adipose 

■  sue. 
ARTtcDLAR  Proce:$se8. — The  ligaments  of  the  articular  processes  of  the 

irertebra*  are  loose  synovial  capsules  which  snrrotind  the  articulating  sur- 
places.     They  are  protected  on  their  external  side  by  a  thin  layer  of  liga- 
mentous fibres. 

Spinous  Processes.  —  The  inter-^ptTtous  ligaments  are  thin  and  mera- 
branoys,  and  are  extended  between  the  spinous  processes  in  the  dorsal 
and  lumbar  regions.     They  are  ttiickest  in  the  latter  region;  and  are  in 
fteMion  with  the  multifidus  spinae  muscle  at  each  side. 

The  Sapra-spiruous  bgament  (fig.  82)  is  a  strong  and  inelastic  fibrous 
l^rord,  which  extends  from  the  apex  of  the  spinous  process  of  the  last  cer- 
Hical ^vertebra  to  the  sacrum,  being  attacheil  to  each  spinous  process  in  its 
FCourse  ;  it  is  thickest  in  the  lumbar  region.    The  continuation  of  tliis  liga- 
ment upwards  to  the  tuberosity  of  the  occipital  bone,  constitntes  the  rudi- 
mentary ligamentnm  niichse  of  man.     The  latter  is  strengthened,  as  m 

•  An  internal  vtew  or  the  arctiet  of  threfi  vertebra?.  To  ohtain  tliii  view  the  laminai 
Iwve  btei^ti  divided  thr<>ugh  t}ieir  p{jdkle8.  \.  Que  of  the  UgamentA  pubfiava.  3  *Ib% 
ttpfukr  ligament  of  one  siife. 
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animals,  by  a  thin  slip  from  the  spmous  process  of  each  of  the  cervical 

Tertebrai. 

Transverse  Pkocesses,  —  The  ('nter-transverse  ligaments  are  thin  and 
membranous  ;  they  are  found  only  between  tlie  transverse  processes  of  the 
lower  dorsal  vertebrae. 

2.  jldicidcition  of  the  Mlas  mih  the  OccipUal  horn, — The  ligaments 
of  this  articulalion  are  semn  in  number, — 

Two  anterior  occipito-atloid,  Posterior  oceipito-atloid, 

Lateral  occipito-adoid,  Two  capsular* 

Of  the  two  anterior  ligaments j  one  is  a  rounded  cord,  situated  in  tlie 
middle  line,  and  superliGially  to  tlie  other.  It  is  attached  abf»ve,  to  the 
basilar  process  of  the  occipital  bone ;  and  b/'low,  to  the  anterior  tubercle 
of  the  atlas.  The  deeper  ligament  is  a  broad  membranous  layer,  attached 
above,  to  the  margin  of  tlie  occipital  foramen ;  and  below,  lo  the  whole 
length  of  the  anterior  arch  of  tlie  atlas.  It  is  in  relation  in  front  with  the 
recti  antici  minores,  and  behind  with  the  odontoid  ligaments. 


Fif.  75.* 


Fig.  7e.t 


Jl% 


kVv^'L 


The  posterior  ligament  is  thin  and  membraoows ;  it  is  attached  above, 
to  the  margin  of  tlie  occipital  foramen  ;  and  below j  to  the  posterior  arch 
of  the  atlas.  It  is  closely  adherent  to  the  dura  mater,  by  its  inner  surface; 
and  fornas  a  ligamentous  arch  at  each  side,  for  tlie  passage  of  the  vertebral 
arteries  and  first  cen  ical  nen^es.  It  is  in  relation  posteriorly  with  the  recti 
postici  minores  and  obliqui  superiores. 

The  lateral  ligamenis  are  strong  fasciculi  of  ligamentous  fibres,  attached 
below,  to  the  base  of  the  transverse  proce^ss  of  the  atlas  at  each  side,  and 
above,  to  the  transverse  process  of  the  occipital  bone.  With  a  ligamentous 
expansion  derived  from  the  vaginal  process  of  the  temporal  bone,  these 

*  An  anterior  view  of  the  ligaments  connecting  the  atlaa,  ihe  nxi<>,  and  the  o<'cipitiil 
bone.  A  iranMrerse  fiection  has  been  carried  through  the  base  of  the  skull,  dividing  the 
bafilar  procctts  of  the  occipital  boijc  and  the  petroti!  portions  of  the  temporal  bonet, 
1.  The  anterior  rnund  occipitoailoid  ligament.  2.  The  amerior  broad  oceipiio-alloid 
ligament.  3.  The  commeiicemeni  of  the  anterior  common  liij^amenl.  4.  The  anterior 
Btlo-axoid  ligament,  which  19  continuous  inferioriy  with  the  commencement  of  tlie  ante- 
rior common  ligament.  5.  One  of  ibe  ado-axoid  cnpaular  ligampnis ;  ihe  one  on  the 
opposite  »ide  has  been  removed,  to  show  the  approximated  surfneea  of  the  articular 
pcoce«9es  (6).  1,  One  of  tbe  occipito-atloid  capsular  tigamentj.  The  most  external  of 
these  fibres  oonstitute  the  lateral  occipito-atloid  ligament, 

j-  The  posterior  ligaments  of  the  occipito^attoiil,  and  atlo-axoid  articulations*  l>  Tito 
atlnit,  2.  The  axis.  3,  Tlie  posterior  ligament  of  the  occipito-atloid  articulation,  4»  -t. 
The  capsular  and  lateral  ligaments  of  this  articulation.  5.  Ttie  posterior  Ugument  of  tho 
atto-axoid  articulaiion.  0,  6.  lis  capsular  lignmpnta,  7,  The  first  of  the  ligamentum 
stibflava  pasting  between  the  axis  and  the  third  cervical  vertebra.  8,  S.  The  cap«ulac 
•tguKienti  of  'iioie  Tertebfau 
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ligaments  fonn  a  strong  sheath  around  the  Vessels  and  nerves  which  pass 
through  the  carotid  and  jugular  foramina. 

The  capsular  ligamefds  are  the  thin  and  Mose  Hgamentous  capsules 
which  surround  the  synovial  membranes  of  tlie  articulations  between  the 
rondyle.H  of  the  occipiijil  bone  and  die  superior  articular  processes  of  the 
atlas.  The  li^amenious  fibres  are  most  numerous  upon  the  anterior  and 
external  part  of  die  articulation. 

The  movefnents  taking  place  between  the  cranium  and  atlas,  are  those 
of  flexion  and  erection,  giving  rise  to  the  forward  nodding  of  die  head. 
When  this  motion  is  increased  to  any  extent  the  whole  of  the  cervical 
region  concurs  in  its  production. 

3.  Jlrtiadalion  of  the  Jixis  with  the  OcdpUcd  bom. — ^The  ligaments  of 
this  articulation  are  three  in  number, — 


Occipito-axoid, 


Two  odontoid. 


Fig.  77  ♦ 


The  occipUo-axoid  ligament  (apparatus 
ligamentosus  colli)  is  a  broad  band, 
which  covers  in  the  odontoid  process  and 
its  ligaments.  It  is  attached  below  to 
the  body  of  the  axis,  where  it  is  continu- 
ous vvidi  the  posterior  common  ligament ; 
superiorly  it  is  inserted  by  a  broad  ex- 
pajision,  into  the  basilar  groove  of  the 
occipital  bone.  It  is  firmly  connected 
opposite  the  body  of  die  axis,  with  the 
dura  mater ;  and  sometimes  is  described 
as  consisting  of  a  central  and  two  lateral 
portions ;  iJiis,  however,  is  an  unnecessary  refinement. 

The  odontoid  ligaments  (alar)  are  two  short  and  thick  fasciculi  of  fibres, 
which  pass  outwards  from  the  apex  of  the  odontoid  process,  to  the  sides 
of  the  occipital  foramen  and  condyles.  A  tliird  and  smaller  fasciculus 
(ligamentum  suspensorium),  or  middle  straight  ligament,  proceeds  from 
die  apex  of  the  odontoid  process  to  the  anterior  margin  of  the  foramen 
magnum. 

These  ligaments  serve  to  limit  the  extent  to  w^hich  rotation  of  the  head 
may  be  carried,  hence  they  are  termed  check  ligaments. 

4.  JirLiculation  of  the  Jitlas  with  the  Axis. — The  ligaments  of  this  arti- 
culation wrt^ve  m  number,— 


Anterior  ado-axoid, 
Posterior  atlo-axoid, 


Two  capsular, 
Transverse. 


The  onieri^r  ligament  consists  of  ligamentous  fibres,  which  pass  firoitj 
the  anterior  tubercle  and  arch  of  the  atlas  to  the  base  of  die  odontoid  pro- 
cess and  body  of  the  axis,  where  they  are  condnuous  with  the  commence- 
ment of  the  anterior  common  ligament. 

•  The  upper  part  of  the  veriebml  canalp  opened  from  t>ehini!  in  ord^r  to  show  th* 
ocripitr^^aitoitl  ligamenf,  1.  The  basilar  portion  of  the  ^phemnd  hone.  2.  Section  of  the 
ctccipitai  boijc.  3,  The  »ttii!ii  i^  posi^^rior  arch  remnvcfL  4.  The  axis,  t'jf*  poaterioj 
•fch  also  removed.  5.  The  occjpito-nLXOitJ  ligament,  ri»nderpd  prominent  at  its  mi  tdlft 
by  the  projection  of  thte  odontoid  proceas.  6.  Latcrn]  and  copj«ulnr  lignmeut  of  the  oe- 
cipito-otiujd  aniculatioti.  7.  Capsular  ligament  between  the  ariiculaiing  proccsscio" 
iho  atlsB  and  tms. 
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The  posterior  ligajnent  is  a  thin  and  membranous  layer,  iidssing  be* 
trveen  the  posterior  arch  of  the  alias  and  the  lumina*  of  the  axis. 

The  capsular  ligaments  surroutid  tlie  articular  jH'ocesses  of  the  atlas  an  ill 
axis;  they  are  loose,  to  permit  of  the  freedom  of  movemetit  which  sub* I 
sists  between  these  vertebrse.     The  hgatnentous  fibres  are  most  numeroutl 
on  tJie  outer  and  anterior  part  of  tlie  articulatior^,  and  the  synovial  mem* 
bnme  usually  c(mnnnnicates  witli  tjie  synovial  cavity  bttween  the  trans* 
verse  ligament  and  ihe  odontoid  process. 

The  tmmverse  ligament  is  a  strong  lig^amentous  band,  which  archeil 
across  the  area  of  the  ring  of  the  atlns  from  a  rough  tubercle  upon  liie] 

inner  surface  of  one  articular  process  to  a 
^^^  '^^*^  similar  tubercle  on  the  oilier.     It  serves 

to  retain  the  odontoid  process  of  the  axis, 
in  connexion  with  tlie  anterior  arch  of  the 
atlas.  As  it  crosses  ttie  odontoid  process, 
sotne  fibres  are  sent  downwards  to  be  at- 
tached to  the  body  of  the  axis,  and  others 
pass  upwards  to  be  inserted  into  the  basi- 
lar process  of  the  occipital  bone ;  hence 
the  ligament  has  a  cross-like  appearance, 
derived  from  these  appendices,  and  has 
been  denominated  cruciform.  A  synovial 
membrane  is  situated  between  the  transverse  ligament  and  the  odontoid 
process;  and  anodier  between  that  process  and  the  inner  surface  of  the 
anterior  arch  of  the  atlas. 

Jldions.—lt  is  die  peculiar  disposition  of  this  ligament  in  relation  to 
the  odontoid  process,  that  enables  the  atlas,  and  with  it  tl^e  entire  era* 
nium,  to  rotate  upon  the  axis;  ihe  perfect  freedom  of  movement  between 
tliese  bones  being  insured  by  the  two  synovial  membranes.  I'he  lower 
part  of  the  ring,  formed  by  the  transverse  ligament  with  tlie  alias,  is 
smaller  that)  the  upper,  while  the  summit  of  ifie  odontoid  process  is  larger 
than  its  base ;  so  tliat  the  process  is  still  retained  in  its  position  by  the 
transverse  ligament,  when  the  other  ligaments  are  cut  through.  The  ex- 
tent to  which  the  rotation  of  tlie  head  upon  the  axis  can  be  carried  is  de- 
termined by  the  odontoid  ligaments.  The  odontoid  process  with  its  liga- 
ments is  covered  in  by  the  occipito-axoid  ligament. 

5.  Jhiictdalion  of  the  lower  jaw, — The  lower  jaw  has  properly  but  one 
ligament,  the  external  lateral ;  tlie  ligaments  usually  described  are  three 
in  number;  to  which  may  be  added,  as  appertaining  to  the  raechauisai 
of  tlie  joint,  an  interarticular  fibrous  cartilage,  and  two  synovial  mem 
bnmes, — 


External  lateral, 
Internal  lateral, 
Capsular. 


Interarticular  fibrous-cartilage, 
Two  synovial  membranes, 


•  A  popt<?rinr  %'iew  of  the  ligaments  connectingr  the  atlat*  the  ftxia,  and  llie  occipital 
(loiie.     Tlie  posterior  \\m%  of  tbe  Oi^cipiial   lioii«  has  been  sswn  Bway,  ami  ihe  archer 
of  ihe  atlas  and  ajtia  rt'tnovfld*      1.  The    siijjorior  part  of  the  occipho-axoiil    h)£ameiit|  , 
which  hns  h»*pfi  cut  a\v«y  in  order  to  tliow  the  tigamenls  beneath.     2,  The  transvpn*  ]i 
li^tiif'nt  iif  tlic  Eitlii«!.     li^  4*  The  ascending  and  de.'^cendirig  «^lips  of  the  traijfiver$«  liganJ 
tneur,  which  have  obtained  for  it  tht?  title  of  criitiform  ligament.     5,  One  of  the  odofiij 
t»»id  ligaments^   the  f»»llow  ligament  is  seen  mi  the  *7p|Jotile  side.     0.  One  of  the 
fHt(>«iiii(iid  capsular  hgtmienta.     7.  One  of  the  nUo-axoid  mp^uUr  JigaiiicDM, 
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The  exierf^'Meral  Hgameni  is  a  short  tnd  thick  hand  of  fibres^  pass 
?ri^'ohltf|ijely  backwards  from  the  tubercle  of  the  zyi^ouia,  to  the  exlerna! 
surface  of  the  neck  of  the  lower  jaw.  It  is  in  relation,  exiernally  with  the 
integument  of  the  face,  and  internally  wiih  the  two  synovial  membranes 
of  the  articulation  and  the  interarticular  earlilage.  The  external  lateral 
ligament  acts  conjointly  with  its  fellow  of  the  opposite  side  of  the  head  in 
the  movements  of  the  jaw. 

The  internal  lateral  ligament  has  no  connexion  with  the  articulation  of 
the  lower  jaw,  and  is  incorrectly  named  in  relation  lo  the  joint;  it  is  a  thin 
aponeurotic  expansion  extending'  from  the  extremity  of  the  spinous  pro- 
cess of  the  sphenoid  bone  to  the  raargio  of  the  dental  foramen.  It  is 
pierced  at  its  insertion,  by  the  mylo-hyoidean  nerve, 


Fig.  79  • 


Fig,  SO.f 


'•'Itllfl 


A  triangular  space  is  left  between  the  internal  lateral  ligament  and  the 
neck  of  the  jaw,  in  which  are  situated  the  internal  maxillary  artery  and 
auricular  nerve,  the  inferior  dental  artery  and  nerve,  and  a  part  of  the  ex- 
ternal pteiy^goid  muscle ;  internally  it  is  in  relation  with  the  internal  ptery- 
goid muscle. 

The  capsxdar  Ugmmni  consists  of  a  few  irre[rular  ligamentous  fibres, 
which  pass  from  the  edge  of  the  glenoid  cavity  to  the  neck  of  the  low^er 
jaw,  upon  the  inner  and  posterior  side  of  the  articulation.     These  fibres 

rcely  deserve  consideration  as  a  distinct  ligament. 
J  The  inferartlctdar  fibrous  cartilage  is  a  tJiin  oval  plate,  thicker  at  the 
e3ges  than  in  the  centre,  and  placed  horizontally  between  the  head  of  die 
condyle  of  the  lower  jaw  and  the  glenoid  cavity.  It  is  connected  by  its 
otiter  border  wit!i  the  external  lateral  ligament,  and  in  front  receives  some 
fibres  of  tlie  external  pteiygoid  muscle.  Occasionally  it  is  inconi|>lete  in 
the  centre*  It  divides  tlie  joint  into  two  distinct  cavities,  llie  one  being 
above  and  the  other  below  the  cartilage. 

The  si/nomitl  7n?mhrafit:s  are  situated  the  one  abo%T,  the  other  l>elow, 
the  fibrous  curtilage,  tlie  former  being  the  larger  of  the  two.  When  tlie 
fibrous  cartilage  is  perforate,  the  synovial  membranes  communicate, 

•An  extfrtml  view  of  the  aniculatjon  of  the  lower  jaw.  1.  Tho  zygomatic  afch 
%  TU<*  tubercle  of  tho  zygoina.  3.  The  raraiia  of  the  lower  jaw,  4.  The  mftutoid  por 
tion  of  the  temporal  l>one.  0*  The  external  lateral  H^ment.  6.  The  »ty to-maxillary 
ifnment 

^  An  internal  view  of  the  BTtieolaiion  of  the  lower  jit w.  1.  A  section  through  the  pe- 
tmoi  portion  of  the  tempoml  bone  and  fpinoiis  pmces?  of  the  sphuaoitl.  2.  Au  internal 
▼lew  of  the  ramus,  and  part  of  the  l>o<ly  of  ihe  lower  jaw.  3.  The  internet  pnriion  *>( 
iUm  emp9u\rkt  ttRnincot,  4.  The  internsil  Ijiteml  tijin.ment.  T),  A  small  intervrti  ai  its  in 
•»»Ttion.  throuf^h  which  the  mylohyoideati  nerve  passes.  6.  The  itylo-majiillafy  liipi 
intiUi  m.  proceti  of  the  deep  cervical  fascia. 
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Besides  the  lower  jaw,  there  are  several  other  joints  provided  vn.\h  a 

p,    g^  complete  imerarticular  cartihj^u,  nnd,  cfin 

sequentlyj  with  two  .synovial  iiiemhranes; 

they  are,  the  ski-no-claviadar  artktdation^ 

i^^',^  ^he  acromio'cl^ivicuiar  and  ihe  uHiadation 

of  the  ulna  with  the  aumform  bo?u\ 

The  interarlicuiar  fibrous  cartiliges  of 
the  knee-joini  are  partial,  and  there  is  but 
ooe  synovial  meinbraiie. 

The   articulations  of  the  beads  of  the 

^  ribs  with  the  vertebrae  have  two  synovial 

'^^  membranes,  separated  by  an  interarlicular 

hgamentj  without  fibrous  cartilage. 

Jldions. — The  movements  of  tlie  lower  jaw  are  depression,  by  which 

the  mouth  is  opened ;  elevatrnjiy  by  which  it  is  closed ;  a  forward  and 

baclcwnrd  movement,  and  a  movement  from  side  to  side. 

In  the  movement  of  depression^  the  interarticular  cartilage  ghdes  for- 
wards on  the  eminentia  artienlaris,  cany  ing  with  it  the  condyle.  If  tliis 
movement  be  carried  too  far,  the  superior  synovial  membrane  is  ruptured, 
a^d  dislocation  of  the  fibro-cartilage  with  its  condyle  into  the  zygomatic 
Ibssa  occurs.  In  elevation^  the  fibrous  cartilage  and  condyle  are  returned 
to  their  original  position*  The  forward  and  backward  movement  is  a 
gliding  of  the  fibro-cartilage  upon  the  glenoid  articular  surface,  in  the 
antero-posterior  direction;  and  the  movement  from  side  to  side^  in  the 
lateral  direction. 

6,  Jlrtkulation  of  the  Ribs  milk  the  Vertebra, — ^The  li^raents  of  these 
articulations  are  so  strong  as  to  render  dislocation  impossible,  the  neck  of 
^iie  rib  would  break  before  displacement  could  occur;  they  are  divisible 
into  two  groups: — 1.  Those  connecting  the  head  of  the  rih  with  the  bodies 
of  the  verfcbrm;  and,  2.  Those  connecting  the  neck  and  tubercle  of  the  rih 
with  the  transverse  processes.     They  are — 

1st  Group. 

Anterior  costo-vertebral  or  stellate, 
Capsular, 

2d  Group,  ' 

Anterior  cost o- transverse, 
Middle  costo-transverse, 
Posterior  costo-transverse. 

The  arderior  costo*vertebral  or  stellate  ligament  (fig.  72)  consists  of 
three  shoit  bands  of  ligaraentons  fibres  that  radiate  from  the  anterior  part 
of  the  head  of  the  rib.  The  superior  band  passes  upw^ards,  and  is  attached 
10  the  vertebra  above  :  the  middle  fasciculus  is  attached  to  the  interverte- 
bral substance  ;  and  the  inferior^  to  the  vertebrse  below. 

•  In  iliis  ftketch  ft  section  bits  bc'pn  catripd  th^ODgh  the  joint,  in  onler  to  ahow  tho 
(mturml  position  of  the  intcmrticuliir  fibroH^nrtilag**^  mid  the  mnnnrt  in  which  it  it 
ariitpted  to  the  tlitft^ren^^*  of  form  of  the  ariictilaiing  snrfacei*  1.  The  jjl**noifl  foisa. 
'/.  'Flip  eminentia  arricrularis.  3.  The  ititernrlicnlnr  ftbroH?arljlfti{c.  4*  The  ffwperior 
synovial  cnvity.     .'».  Tlif?  inferior  synovial  cavity,     fy.  An  intemrticiutar  flbro-<*nrtjU^, 

lemoved  frofn  ihe  joint,  in  order  lo  show  its  oval  and  coneavt  form;  it  i*  - ?   *'*'^m 

lielow 


Interarticular  ligament, 
Two  synovial  membranes. 
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lu  the  firsty  eleventh^  and  twelfth  ribs,  the  three  fascicuU  are  attached 
•o  the  body  of  the  corresponding  vertebra. 

The  capsular  ligaimrU  is  a  thin  layer  of  ligamentous  fibres,  surrounding 
the  joint  in  the  intenal  left  by  the  anterior  ligament ;  it  is  thickest  above 
and  below  the  articulation,  and  protects  the  synovial  membranes. 

The  interarticular  ligament  is  a  thin  band  which  passes  between  the 
sharp  crest  on  the  head  of  the  rib  and  the  intervertebral  substance.  It 
divides  the  ioint  into  two  cavities,  which  are  each  furnished  with  a  sepa- 
rate synovial  membrane.  The  Jirstj  eleventh,  and  twelfth  ribs  have  no 
interarticular  ligament,  and  consequently  but  one  synovial  membrane. 

The  anterior  costo-transverse  ligament  is  a  broad  band  composed  of 
several  fasciculi,  which  ascends  frpm  the  crest-like  ridge  on  the  neck 
of  the  rib,  to  the  transverse  process  immediately  above.  This  liga- 
ment separates  the  anterior  from  the  posterior  branch  of  the  intercostal 
nerves. 

The  middle  costo-transverse  ligament  is  a  very  strong  interosseous  liga- 
ment, pass'mg  directly  between  the  posterior  surface  of  the  neck  of  the  nb, 
and  the  transverse  process  against  which  it  rests. 

The  posterior  costo^transverse  ligament  is  a  small  but  strong  fasciculus, 
passing  obliquely  from  the  tubercle  of  the  rib,  to  the  apex  of  the  trans- 
verse process.  The  articulation  between  the  tubercle  of  the  rib  and  the 
transverse  process  is  provided  with  a  small  synovial  membrane. 

There  is  no  anterior  costo-transverse  ligament  to  the  first  rib ;  and  only 
rudimentary  posterior  costo-transverse  ligaments  to  the  eleventh  and 
twelfth  ribs. 

Actions. — The  movements  permitted  by  the  articulations  of  the  ribs, 
are  upwards  and  doxonwardsj  and  slightly ybr- 
wards  and  backwards;  the  movement  increas-  Fig.  82* 

ing  in  extent  from  the  head  to  the  extremity  of 
the  rib.  The  forward  and  backward  move- 
ment is  very  trifling  in  the  seven  superior,  but 
greater  in  the  inferior  ribs ;  the  eleventh  and 
twelfth  are  very  movable. 

7.  Articulation  of  the  Ribs  with  the  Sternum^ 
and  with  each  other. -^^The  ligaments  of  the 
costo-stemal  articulations  are, — 

Anterior  costo-sternal. 
Posterior  cosio-sternal, 
Superior  costo-sternal. 
Inferior  costo-stemal. 
Synovial  membranes.  ^ 

The  anterior  costo-stemal  ligament  is  a  thin  band  of  ligamentous  fibres 
that  passes  in  a  radiated  direction  from  the  extremity  of  the  costal  carti- 
lage to  the  anterior  surface  of  the  sternum,  and  intermingles  its  fibres  with 
those  of  the, ligament  of  the  opposite  side  and  with  the  tendinous  fibres  of 
Drigin  of  the  pectoralis  major  muscle. 

•  A  posterior  view  of  a  part  of  th«  thoracic  portion  of  the  vertebral  column,  showing 
Jlie  ligaments  connecting  the  vertebrae  with  each  other,  and  the  ribs  with  the  vertebra'. 
If  1.  The  sapra-spinous  ligament.  2,  2.  The  ligamenta  suhflava,  connecting  the 
taminn  3.  The  anterior  costo-transverse  ligament.  4.  The  posterior  costo  transvertu* 
iigamentt. 
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Tlie  ponierior  eosio-stemal  ligameTtt  is  much  smalier  than  Uie  anlerioFi 
and  consists  only  of  a  thin  fausciculys  oi'  fibres  sitKateii  on  the  postt^rior 
surface  of  llie  articulation. 

The  superior  and  iriferior  costo-stemal  ligaments  are  narrow  fasciculi 
corresponding  wiUi  the  breadth  of  ihe  cartilage,  and  connecting  its  sup*> 
rior  and  inferior  border  with  the  side  of  the  sternum. 

The  synovial  membrajie  is  absent  in  the  articuktioii  of  the  first  rib,  ill 
cartilage  being  usually  continuous  with  the  sternum  ;  tliat  of  tlie  sec  on  J 
rib  has  an  interarticular  ligament,  with  two  synovia!  membranes. 

The  sij'fh  and  semmtk  ribs  have  several  fasciculi  of  strong  ligamentous 
fibres,  passing  from  the  extremity  of  their  cartilages  to  the  anterior  surface 
nf  \he  ensifonn  cartilage,  which  latter  they  are  intended  to  support, 
Tiiey  are  named  the  costo-xiphnd  liganienis. 

The  !fix^  sevaUh^  and  eighth ^  and  sometimes  the  J|/?A  and  the  rtiTUh 
costal  cartilages,  have  articulations  with  each  other,  and  a  perfect  synovial 
mem  bran  e»  They  are  connecte<^I  by  ligamentous  fibres  which  pass  from 
one  cartilage  to  die  otlier,  external  and  internal  ligaments. 

The  ninth  and  tenth  are  connected  at  their  exLrcmitieSiby  ligamentous 
Jlbres,  but  have  no  synovial  membranes. 

,k(iom\ — ^The  movements  of  the  costo-stemal  articulations  are  very 
trifling;  they  are  limited  to  a  slight  sliding  motion.  The  first  rib  is  the 
least,  and  the  second  the  most  movable. 

8.  Articuiatian  of  the  Sternum.  — The  pieces  of  the  sternum  are  con- 
nected by  means  ot  a  thin  plate  of  interosseous  cartilage  placed  between 
ciuh,  and  by  an  anterior  and  posterior  ligament.  The  fibres  of  the  ante- 
riiv  steniai  tigament  are  longitudinal  in  direclion,  but  so  blended  with  the 
anterior  costo-sternal  ligaments,  and  the  tendinous  fibres  of  origin  of  the 
jjectoral  nuiscles,  as  scarcely  to  be  distinguished  as  a  distinct  ligament. 
'I'he  posterior  sternal  ligament  is  a  broad  smooth  plane  of  iongitudinaJ 
fibres,  placed  upon  the  posterior  surface  of  the  bone,  and  extending  from 
the  manubrium  to  the  ensiform  cartilage*  These  lig'ciments  contribute 
veiy^  materially  to  tlie  strengdi  of  the  sternum  and  to  the  elasticity  of  the 

(front  of  llie  chest, 

9.  .Articulation  of  the  Vertebral  Column  with  the  Pelvis,  —  The  last 
lumbar  vertebra  is  connected  with  the  sacrum  by  the  same  ligaments  with 
which  the  %'arious  vertebrae  are  connected  to  each  other;  viz,  the  anterior 
and  posterior  common  ligaments,  intervertebral  substance,  ligaraenta  sub- 
Hava,  capsidar  ligaments,  and  inter  and  supra-spinous  ligaments. 

There  are,  however,  two  proper  ligaments  comiectmg  the  vertebral 
column  with  the  pelvis  ;  lliese  are,  the 

Lumbo-sacral,  Lumbo- iliac. 

The  ttimbO'Sacral  ligament  is  a  tliict  triangular  fasciculus  of  ligamentous 
fibres,  connected  above  with  the  transverse  process  of  the  last  lumbar  ver- 
tebra; and  below  with  the  posterior  part  of  the  upper  border  of  the 
sacrum. 

The  lumho-Uinc  ligament  passes  from  the  apex  of  the  transverse  pn)cess 
of  the  last  lumhar  vertebra  to  that  part  of  the  crest  of  the  ilium  which  sur- 
[inounts  the  sacro-iliac  articulation.     It  is  triangular  in  form. 

10.  Tlie  Jirtiailaiions  of  the  Pdvu,  —  The  ligaments  belonging  to  the 
nrliculatioDf  of  the  pelvis  are  divisible  into  four  groups.  L  Those  connect* 
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ing  the  sacrum  and  ilium ;  2.  those  passing  between  the  sacrum  and  is- 
cSum  J  3.  between  the  sacrum  and  coccyx  ;  and  4.  between  the  two  pubic 
hones. 

1st,  Between  the  sacrum  and  ilium. 
Sacro-iliac  anterior, 
Sacro-iUac  posterior. 

2d,  Between  the  sacrum  and  ischium. 
Sacro-ischiatic  anterior  (short)  y 
Sacro-ischiatic  posterior  {long). 

3d,  Between  tlie  sacrum  and  coccyx. 

§acro-coccygean  anterior, 

Sacro-coccygean  posterior. 

4th,  Betioeen  the  ossa  pubis. 
a.nterior  pubic, 
posterior  pubic, 

Superior  pubic. 

Sub-pubic, 

Interosseous  fibro-cartilage. 

1.  Between  the  Sacrum  and  Ilium, — The  anterior  sacro-Uiac  ligament 
consists  of  numerous  short  ligamentous  fibres,  which  pass  from  bone  to 
bone  ©n  the  anterior  si^ace  of  the  joint. 

The  posterior  sacro^iac  or  interosseous  ligament  is  composed  of  nu- 
merous strong  fascicultof  Hgamentous  fibres,  which  pass  horizontally  be- 
tween the  rough  surfaces  m  the  posterior  half  oi  the  sacro-iliac  articulation, 
and  constitute  the  prii^pal  bond  of  connexion  between  the  sacrum  and 
the  ilium.  One  fasciculus  of  this  ligament,  longer  and  larger  than  the 
rest,  is  distinguished,  iKm  its  disection,  by  the  name  of  the  oblique  sacro- 
iliac ligament.  It  is  sSmched,  by  one  extremity,  to  the  posterior  superior 
spine  of  the  ilium ;  and,  by  the  other,  to  the  tliird  transverse  tubercle  on 
the  posterior  surface  of  the  sacrum. 

The  surfaces  of  the  two  bones  forming  the  sacro-iliac  articulation  are 
partly  covered  with  cartilage,  and  partly  rough  and  connected  by  the  in- 
terosseous ligament.  The  anterior  or  auricular  half  is  coated  with  carti- 
lage, which  IS  thicker  on  the  sacrum  than  on  the  ilium.  The  surface  of 
the  cartilaee  is  irregular,  and  provided  with  a  very  delicate  synovial  mem- 
brane, which  cannot  be  demonstrated  in  the  adult ;  but  is  apparent  in  the 
young  subject,  and  in  the  female  during  pregnancy. 

2.  Between  the  Sacrum  and  Ischium. — The  anterior  or  lesser  sacro-ischi- 
atic ligament  is  thin,  and  triangular  in  form ;  it  is  attached  by  its  apex  to 
the  spine  of  the  ischium,^ and  by  its  broad  extremity  to  the  side  of  the  sa- 
crum and  coccyx,  interlacing  its  fibres  with  the  greater  sacro-ischiatic 
I  lament. 

The  anterior  sacro-ischiatic  li^ment  is  in  relation  in  front  with  the  coc 
cygeus  muscle,  and  behind  with  the  posterior  ligament,  with  which  its 
fibres  are  intermingled.     By  its  upper  border  it  forms  a  part  of  the  lowei 
boundary  of  the  great  sacro-ischiatic  foramen,  and  by  the  lower,  a  part  oi 
th^  lesser  sacro-ischiatic  foramen. 
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The  posterior  or  greater  sacro-ischiatk  ligmnent^  consideralily  largPTj 
ihicker,  and  more  posterior  ihan  the  preceding,  is  narrower  in  the  middle 
Than  at  each  extremity.  It  is  attached,  by  its  smaller  end,  t^^  the  inner 
jnargin  of  the  tuberosity  and  ramus  of  the  ischium,  where  it  forms  a  falci- 
form process,  which  protects  the  internal  pudic  arter}',  and  is  continuous 
with  the  obturator  fascia*  By  its  larger  extremity  it  is  inserted  into  the  aide 
of  die  coccyx,  sacrum,  and  posterior  inferior  spine  of  die  ilium* 


Fig.  83  • 


Fig.  84.t 
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The  posterior  sacro-ischiattc  ligament  is  in  relation  in  fix)nt  with  the  an- 
t<»rior  ligament,  and  behind  with  the  gluteus  roaximus,  to  some  of  the 
Jibres  of  which  it  gives  origin.  By  its  superior  border  it  forms  part  of  the 
lefiser  isehiatic  foramen,  and  by  its  lower  border,  a  part  of  the  boundary 
of  the  perineum.  It  is  pierced  by  the  coccygeal  branch  of  the  isehiatic 
artery.  The  two  ligaments  convert  the  sacro-isehiatic  notches  into 
toramina, 

3.  Between  the  Sacrum  and  Coccyx, — The  arderior  sacro-coccygean  liga- 
nient  is  a  thin  fasciculus  passing  from  the  anterior  surface  of  the  sacrum  to 
tlie  front  of  the  coccyx. 

The  posterior  sncro-cocq/gean  ligament  is  a  thick  ligamentous  layer, 
which  completes  the  lower  part  of  the  sacral  canal,  and  connects  the 

•  TTie  ligaments  of  the  pelvis  and  hip  joint.  1.  Th«  lower  part  of  the  anterior  com' 
moil  lignmei^l  nf  the  verlebmt,  extJsndnig  ilownwiinb  over  the  ffoiit  of  thp  sacrum,  'i. 
The  lumbo-^acfHl  hgftment  3.  The  himbo-iliac  liifiiiiient.  4.  The  anterior  sacro-iHac 
lipaments.  5,  The  obtornior  tnemhrnrie,  6.  I*f>^]part^'»  lipiment.  7.  Gimbernals  lijfa- 
inent.  8.  The  capsul^ir  iigametii  of  the  hipjoiiii.  9.  The  itjo^femoral  or  accessory 
li^nmertt. 

iLignment*  of  the  pelvis  anct  hip  joint  The  view  is  taken  from  ihe  «ide.  1.  The 
oblique  «acro-itlaG  ligamenL  The  other  fasciculi  of  the  poatciior  »acro-iIiac  iignmenta 
are  not  ffen  in  this  view  of  ihc  pelvis.  2,  The  posterior  sac ro-i schistic  ligament  5. 
The  anteriof  ."nero-tschiatio  ligtifiicnt.  4.  The  great  eacro-ischiaiic  foramen.  5.  Tbo 
L  leaser  *acrf>-ii»chiatic  foramen,  0.  The  coty'oid  lignment  of  the  Hcetnbiilum.  7.  The 
bfmnieiKiim  lere*.  8.  The  cut  edjfe  of  the  capsular  ligament,  showing  it*  extent  pojtte> 
r  roriy  iit  uompai «d  Willi  it»  anterior  attach munL     9.  Tho  obturator  membrane  oiiljr  pmrtly 
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8acrum  vdth  the  coccyx  posteriorly,  extending  as  far  as  the  apex  of  the 
latter  bone. 

Between  the  two  bones  is  a  thin  disc  of  soft  fibrous  cartilage.  In 
females  there  is  frequently  a  small  synovial  membrane.  This  articulation 
admits  of  a  certain  degree  of  movement  backwards  during  parturition. 

The  ligaments  connecting  the  diflerent  pieces  of  the  coccyx  consist  of  a 
few  scattered  anterior  and  posterior  fibres,  and  a  ^hin  disc  of -intcH'osseous 
cartilage :  they  exist  only  in  the  young  subject ;  in  the  adult  the  pieces 
become  ossified. 

4.  Between  the  Ossa  Pubis,  —  The  anterior  pubic  ligament  is  composed 
of  ligamentous  fibres,  which  pass  obliquely  across  the  union  of  the  two 
bones  fit)m  side  to  side,  and  form  an  interlacement  in  front  of  the  sym- 
physis. 

The  posterior  pubic  ligament  consists  of  a  few  irregular  fibres  uniting 
the  pubic  bones  posteriorly. 

The  superior  pubic  ligament  is  a  thick  band  of  fibres  connecting  the 
angles  of  thS  pubic  bones  superiorly,  and  filling  the  inequalities  upon  the 
surface  of  the  bones. 

The  sub-pubic  ligament  is  a  thick  arch  of  fibres  connecting  the  two  bones 
inferiorly,  and  forming  the  upper  boundary  of  the  pubic  arch. 

The  interosseous  Jioro-cartUage  unites  the  two  surfaces  of  the  pubic 
bones,  in  the  same  manner  as  die  intervertebral  substance  connects  the 
bodies  of  the  vertebrae.  It  resembles  the  intervertebral  substance  also  in 
being  composed  of  oblique  fibres  disposed  in  concentric  layers,  which  are 
more  dense  towards  the  surface  than  near  the  centre.  It  is  thick  in  front, 
and  thin  behind.  A  synovial  membrane  is  sometimes  found  in  the  poste- 
rior half  of  the  articulation. 

This  articulation  becomes  movable  towards  the  latter  term  of  pregnancy, 
and  admits  of  a  slight  degree  of  separation  of  its  surfaces. 

The  obturator  ligarmnt  or  membrane  is  not  a  -ligament  of  articulation, 
but  simply  a  tendino-fibrous  membrane  stretched  across  the  obturator 
foramen.  It  gives  attachment  by  its  surfaces,  to  the  two  obturator  mus- 
cles, and  leaves  a  space  in  the  upper  part  of  the  foramen,  for  the  passage 
of  the  obturator  vessels  and  nerve. 

The  numerous  vacuities  in  the  walls  of  the  pelvis,  and  their  closure  by 
ligamentous  structures,  as  in  the  case  of  the  sacro-ischiatic  fissures  and 
obturator  foramina,  serve  to  diminish  very  materially  the  pressure  on  the 
soft  parts  during  the  passage  of  the  head  of  the  foetus  through  the  pelvis 
in  parturition. 

LIGAMENTS   OF  THE   UPPER   EXTREMITY. 

The  Ligaments  of  the  upper  extremity  may  be  arranged  in  the  order  ot 
the  articulations  between  the  different  bones ;  they  are,  the 

1.  Stemo-clavicular  articulation.  '  8.  Articulation  betweeQ  the  carpa^ 

2.  Scapulo-clavicular  articulation.  bones. 

3.  Ligaments  of  the  scapula.  9.  Carpo-metacarpal  articulation. 

4.  Shoulder  jomt.                  *  10.  Metacarpo-phalangeal    articuln 

5.  Elbow  joint.  tion. 

6.  Radio-ulnar  articulation.  11.  Articulation  of  the  phalanges. 

7.  Wrist  joint. 

1.  Stefmo-clavicular  ^rticulatixm.  —  The  stemo-clavicular  is  an  arthn» 
dial  articulation ;  its  ligaments  arc, 
13* 


150 


LIGAMENTS    OF   THE    UPPER    EXTREMITY. 


Anterior  stenio-clavicular, 

Posterior  sterno-clavicular, 

Inter-cliiviciilar, 

Costo-elaviciilar  (r^OT/jAoirf),  » 

Imerarticular  fibro-cartilage, 

Two  synovial  membranes. 

The  anterior  stemo'clavicular  ligament  is  a  broad  ligamentous  la/er, 
extend ingr  obliquel}'  downwards  and  forwards,  and  covering  ihe  anterior 
aspect  of  tlie  articulation.  This  ligaiuent  is  in  relatiim  by  its  anterior  sur 
face  with  tbe  integument  and  with  tlie  sternal  origin  of  tlie  sterno- mastoid 
muscle ;  and  behind  with  the  interarticukr  fibro- cartilage  and  synovial 
membranes. 

The  posterior  stemO'dainctdar  ligameni  is  a  broad  fasciculus,  covering 
the  posterior  surtace  of  the  arlicatation.  It  is  in  rdaiimi  by  its  anterior 
surface  with  the  interarticular  fibro- cartilage  and  synovial  membranes,  and 
behind  with  tl^e  sterno-hyoid  muscle. 

The  two  ligaments  are  continuous  at  tlie  upper  and  lower  part  of  tlie 
articulation,  so  as  to  ftjrm  a  complete  capsule  aronnd  die  joint. 

The  interclfimcidar  ligament  is  a  cord-like  band  which  crosses  from  the 
extremity  of  one  clavicle  to  the  other,  and  is  closely  connected  with  llie 
upper  border  of  the  steraum*  It  is  separated  by  areolar  tissue  from  the 
sterno-thyroid  muscles. 

The  costo-davicular  ligament  (rhomboid)  is  a  tliick  fasciculus  of  fihres, 
connecting  the  sternal  extremity  of  the  clavicle  with  the  cartilage  of  tlie 
lirst  rib.  It  is  situated  obliquely  between  the  rib  and  the  under  surface 
of  the  clavicle.  It  is  in  relali(m  in  front  with  the  tendon  of  origin  of  the 
subclavius  muscle,  and  behind  with  die  subclavian  vein* 

jMions,  —  The  movements  of  the  sterno-clavicular  articulation,  are  a 
gliding  77wve?Jient  of  the  hbro-cartilago  witli  the  clavicle  upon  the  articular 
Surface  of  the  sternum  in  die  directions  forwards,  backwards,  upwards, 
and  downwards ;  and  circumduction.  This  articulation  is  tlie  centre  of 
the  movements  of  the  shoulder. 

It  is  the  rupture  of  the  rhomboid  ligament  in  dislocation  of  the  sternal 
end  of  die  clavicle  that  gives  rise  to  llie  deformity  peculiar  to  this  acci- 
dent. 


Fig.  S5.» 


The  interarli4:ular  Jib ro- cartilage  is 
nearly  circular  in  form,  and  thicker  at 
the  edges  than  in  the  centre.  It  is  at- 
tached above  to  the  clavicle ;  below  to 
die  cartilage  of  die  first  rib  ;  and  through- 
out tlie  rest  of  its  circumference  to  the 
anterior  and  posterior  sterno-clavicular 
ligaments ;  it  divides  the  joint  into  two 
cuvities,  which  are  lined  by  distinct  ary- 
noidfil  memhranes*  This  cartilage  is 
sometimes  pierced  through  its  centre, 
and  not  unfrequently  deficient,  to  a  greater 
or  less  extent,  in  its  lower  part. 

•  The  ligntnents  of  the  st«m&>claricu1&r  and  costo-stenml  aruculaiions.  1,  The  •nt*** 
nor  tif  mo-clavicular  ligaiucnL  2,  The  inier-clavicular  lijfnment,  3.  The  cosio-ctari 
r-.tlur  or  rtiomlKjid  ligament  seen  on  both  akleM.  4.  The  interartictilar  fibro-cartilag*, 
Lfotight  into  view  by  the  reinova)  of  the  anterior  and!  posterior  li^menta.  5.  The  an 
l^rtor  cpstO'Stertial  ligaments  of  the  first  and  second  ribo. 
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-The  ligaments  of  tic  scapular  end 


2.  Sccqndo'clavicular  Articulation.' 
of  the  clavicle  are,  the 

Superior  acromio-clavicular, 
Inferior  acromio-clayicular, 
Coraco-clavicular  {trapezoid  and  conoid)^ 

Interarticular  fibro-cartilage, 

Two  synovial  membranes. 

The  superior  acrondo'clavicular  ligament  is  a  moderately  tliick  plane 
of  superimposed  fibres  passing  between  the  extremity  of  the  clavicle  and 
the  acromion,  upon  the  upper  surface  of  the  joint. 

The  inferior  acrondO'cUwicular  ligament  is  a  thin  plane  situated  upon 
the  under  surface.  These  two  ligaments  are  continuous  with  each  other 
in  front  and  behind,  and  form  a  complete  capsule  around  the  joint. 

The  coraco-clavicular  ligament  {trapezddy  conoid)  is  a  thick  fasciculus 
of  .ligamentous  fibres,  passing  obliquely  between  the  base  of  the  coracoid 
process  and  the  under  surface  of  the  clavicle,  and  holding  the  end  of  the 
clavicle  in  firm  connexion  with  the  scapula.  When  seen  from  be/ore^  it 
has  a  quadrilateral  form :  hence  it  is  named  trapezoid;  and  examined  firom 
be/dndy  it  has  a  triangular  form,  the  base  being  upwards  ;  hence  another 
name,  conoid. 

The  interarticular  Jibro-cartilage  is  often  indistinct,  from  having  partial 
conne^ons  with  the  fibro-cartilaginous  surfaces  of  the  two  bones  between 
which  it  is  placed,  and  not  unfi-equently  absent.  When  partial,  it  occu- 
pies the  upper  part  of  the  articulation.  The  synovial  mernbranes  are  very 
delicate.  There  is,  of  course,  but  one,  when  the  fibro-cartilage  is  incom- 
plete. 

Actions. — The  acromio-clavicular  articulation  admits  of  two  movements, 
the  gliding  of  the  surfaces  upon  each  other ;  and  the  rotation  of  the  sca- 
pula upon  the  extremity  of  the  clavicle. 

3.  The  Proper  ligaments  of  the  Scapula 

are  the  ^*^- ^^^ 

Coraco-acromial, 
Transverse. 

The  coraco-acromial  ligament  is  a  broad 
and  thick  triangular  band,  which  forms  a  pro- 
tecting arch  over  the  shoulder  joint.  It  is 
attached  by  its  apex  to  the  point  of  the  acro- 
mion process,  and  by  its  base  to  the  external 
border  of  the  coracoid  process  its  whole 
length.  This  ligament  is  in  relation  above 
with  the  under  surface  of  the  deltoid  muscle ; 
and  below  with  the  tendon  of  the  supra-spi- 
natus  muscle,  a  bursa  mucosa  being  usually 
interposed. 

The  transverse  or  coracoid  ligament  is  a 
narrow  but  strong  fasciculus  which  crosses 

*  The  ligaments  of  the  scapula  and  shoulder  joint.  1.  The  superior  acromio-olayico- 
iar  lifcament.  *2.  The  coraco<clavicu]ar  ligament ;  this  aspect  of  the  ligament  •«  named 
trapezoid.  3.  The  coraco-acromial  ligament.  4.  The  transverse  ligament  0.  The 
Cftpenlar  ligament  6.  The  coraco-humeral  ligament  7.  The  long  tendon  of  the  bioepa 
;  f\rom  the  capsular  ligament,  and  enter  ng  the  bicipital  groove. 
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the  notch  in  the  upper  border  of  the  scapula,  from  the  base  of  the  com 
eoid  process,  and  converts  it  into  a  foramen.     The  silpra-scapular  nerve 
passes  through  this  foramen, 

4.  Shoulder  Jaint. — Tlie  scapnlo-humeral  articulation  is  an  enartbrosis, 
or  ball-and-socket  joint— its  hgamenls  are,  the 

Capsular, 
*  Coraco-humeral| 

Glenoid, 

The  capsxdar  liga^meni  completely  encircles  the  articulating  head  of  the 
scapula  and  the  head  of  the  humerus,  and  is  attached  to  the  neck  of  each  | 
bone-  It  is  thick  above,  where  resistance  is  most  required,  and  is  i 
strengthened  by  the  tendons  of  the  supra-spioatus,  infrii-spinatus,  terfS  j 
minor,  and  subscapularis  muscles  ;  below  it  is  \lnn  and  loose.  The  cap*  J 
sule  is  incomplete  at  the  point  of  contact  widi  the  tendons,  so  that  ihey 
obtain  upon  dietr  inner  surface  a  covering  of  synovial  membrane. 

The  coraco-hmneml  Ugmnent  is  a  broad  band  which  descends  obliquely! 
outwards  from  the  border  of  the  coracoid  process  to  die  greater  tuberosity 
of  the  humerus,  and  serves  to  strengthen  die  superior  and  anterior  part  of 
the  capsular  ligament. 

The  glenoid,  ligament  is  the  prismoid  band  of  fibro-cartilage,  ^^hich  is 
attached  aroimd  the  margin  of  the  glenoid  cavity  for  the  purposes  of  pro- 
tecting its  edges,  and  deepeninj^  its  cavit)\  It  aividfs  superiorly  into  two 
slips  which  are  continuous  with  the  long  tendon  of  the  biceps ;  hence  tlie 
ligament  is  frequently  described  as  being  formed  by  the  splitting  of  diat 
teniion.  The  cavity  of  the  articulation  is  traversed  by  the  long  tendon 
of  the  biceps,  which  is  enclosed  in  a  sheatli  of  synovial  membrane  in  its 
passage  tliroogh  die  joint. 

The  si/nomai  membrane  of  the  shoulder  joint  is  very  extensive  ;  it  coai» 
municates  anteriorly  through  an  opening  in  the  capsular  ligament  with  a 
large  bursal  sac,  which  lines  die  under  sui  fare  of  the  tendon  of  the  sub- 
scapularis muscle.  Superiorly,  it  frequently  coinniunircites  llirough  another 
opening  in  the  capsular  ligament  widi  a  bursal  sac  belonging  to  the  infra- 
spinatus muscle ;  and  it  moreover  forms  a  sheath  around  diat  portion  of 
the  tendon  of  the  biceps,  which  is  inchided  within  the  joint. 

The  muscles  immediately  surrounding  the  shoulder  joint  are  the  sub- 
scapularis, supra-spinatus,  inlra-spinatus,  tei^s  minor»  long  head  of  tiie 
triceps  and  deltoid ;  the  long  tendon  of  the  biceps  is  within  the  capsular 
ligament. 

*^dions, — The  shoulder  joint  is  capable  of  every  variety  of  motion,  viz. 
of  movement  fonvards  and  backwards,  of  abduction  and  adduction^  of 
circumduction  and  rotation. 

5»  Elbow  Joini, — The  elbow  is  a  ginglymoid  articulation  ;  its  ligaments 
aTeJbtir  in  number, — 


Anterior, 
Posterior, 


Internal  lateral, 
External  lateral* 


The  anterior  ligament  is  a  broad  and  thin  membranous  layer,  descend- 
ing  from  the  anterior  surtare  of  the  humerus,  immediately  above  the  joints 
10  die  coronoid  process  of  the  ulna  and  orbicular  ligament.  On  each  side 
it  is  connected  with  the  lateral  ligaments.  It  is  composed  of  fibres  which 
pas.*!  ih  three  diflereat  durections,  vertical,  tmnsverse,  and  oblique,  the  lal- 
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Fig.  8S.f 


ter  being  extended  from  within  outwards  to  the  orbicular  ligament,  into 
which  ibey  are  attached  iiiferiorly.  This  ligament  is  covered  in  by  tlie 
hrachialis  anticos  muscle. 

The  posterior  Ugatjient  is  a  broad  and  Fig,  87* 
roose  layer  passmg  between  the  posterior 
surface  of  the  humerus  and  the  anterior 
surface  of  the  base  of  the  oltcranoD,  and 
connected  at  each  side  with  the  latt?ral 
ligaments.  It  is  covered  in  by  the  ten- 
don of  the  triceps. 

The  internal  lateral  ligament  is  a  thick 
triangular  layer,  attached  above,  by  its 


apex. 


to  tlie  internal  coiuHie  of  the  hu- 


I 


merus ;  and  below,  by  its  expanded  bor- 
der, to  the  tnarjS^in  of  the  greater  sigmoid 
cavity  of  the  ulna,  extending  from  the 
coronoid  process  to  the  olecranon*  At 
its  insertion  it  is  intermingled  witli  some 
transverse  fibres.  The  internal  lateral 
ligament  is  m  relation  posteriorly  with 
tJie  ulnar  nerve. 

The  external  lateral  Ugatnent  is  a  strong 
and  narrow  band,  which  descends  from 
the  external  condyle  of  the  humerus,  to 
be  inserted  into  the  orbicular  ligtunent, 
and  into  the  ridge  on  the  ulna,  with  which  the  posterior  part  of  Uie  latler 
lieament  is  connected*  This  ligament  is  closely  united  with  the  tendon 
of  origin  of  the  supinator  brevis  muscle. 

The  synainal  rnernhrane  is  extensive,  and  is  reflected  from  the  cartila- 
ginous surfaces  of  the  bones  upon  die  inner  surface  of  the  ligaments.  It 
fiiirronnds  inferiorly  the  head  of  the  nidi  us,  and  forhis  an  articulating  sac 
between  it  and  the  lei^ser  sigmoid  notch. 

The  muscles  immediately  .sniTountling,  and  in  contact  with,  the  elbow 
joint,  are  in  fronts  the  brachialis  anticus  ;  to  the  itimr  side^  the  pronator 
radii  teres,  flexor  sublimis  digitorum,  and  flexor  ciirpi  ulnaris ;  exlerndUi/^ 
the  extensor  carpi  radial  is  brevior,  extensor  coiumunis  tligitorum,  entensor 
carpi  ulnaris,  anconeus,  and  supinator  hrevis ;  and  behind^  the  triceps, 

Jictions.' — The  movements  of  the  elbow  joint  zt^  flexion  and  extensum^ 
which  are  performed  wkh  remarkable  precision.  The  extent  to  which 
these  movements  are  capable  of  being  effecled,  is  liijoited  in  front  by  the 
coronoid  process,  and  behind  by  the  olecranon. 

6.  The  Rarlio-ulnar  JhticulattQn.—lL\\v  radius  and  ulnar  are  firmly  held 
together  by  hgamenls  which  are  connected  with  both  extremities  of  the 
bones,  and  with  the  shafl ;  they  are,  the 


Orbicular, 

Oblique, 

Interosseous, 


Anterior  inferior. 
Posterior  inferior, 
Interarticular  fibro-cartilage. 


•  An  internnl  view  of  the  ligament»  of  the  elhow  juinu  1.  Tlie  anterior  ligaTnent. 
2.  Tl»e  iniernni  lnt**n«l  ligiimeril,  3.  The  orbicular  ligninent.  4*  The  oblifum  li^nicnt. 
5,  1*1*0  intrro-meou*  figumeni.  iJ,  The  internal  condyle  ofitie  bumeruiii  whicl)  conceal* 
lhc$  po«l«rtor  lignnieril. 

I  An  txicTfiil  view  of  llie  ellxjw  joioL     1.  Tlie  (lutiierus*     *2.  Tbo  ulua.     3.  The  t% 


IM 


RADIO-ULXAR   ARTICULAT^O^f. 


Fig,  89.»  The  orbiculur  ligameni  (armular^  coronary)  is  a  firm 

band  several  lines  in  breadth,  which  surrounds  tiie 
head  of  the  radius,  and  is  attached  by  each  end  to  the 
extremities  of  the  !esser  sigmoid  cavity.  It  is  strong- 
est behind  where  it  rt-ceives  the  exlemal  lateral  liga- 
ment, and  is  lined  on  its  inner  surlhce  by  a  reflection 
of  the  synoviid  membrane  of  the  elbow  joint* 

The  rupture  of  tfiis  hgament  permits  of  the  disloca- 
tion of  tliL'  fiejid  of  the  radius. 

The  obViqite  ligameTit  (called  also  ligament unn  teres 
in  contradistinction  from  the  interosseous  ligament)  \s 
a  narrow  siiip  of  ligamentous  fibres,  descending 
obhquely  from  the  base  of  the  coronoid  process  of  tlie 
ulna  to  the  inner  side  of  the  radius,  a  litde  below  its 
tuberosity. 

The  hderossem  Ugotnent  is  a  broad  and  thin  plane 
of  aponeurotic  fibres  passing  obhquely  downwards  from  the  sharp  ridge 
on  the  radius  to  that  on  the  tilna.  It  is  deiicient  superiorly,  is  broader 
in  the  middle  than  at  each  extremity,  and  is  perforated  at  its  hiwer  part 
for  the  passage  of  the  anterior  interosseous  artery.  The  posterior  interos- 
seous artery  passes  backuards  between  the  oblique  ligament  and  tlie  upper 
border  of  the  interosseous  ligament.  This  ligament  affords  an  extensive 
surface  for  the  attaebment  of  muscles. 

The  interosseous  ligament  is  in  relation^  in  front ^  with  the  flexor  pro- 
fundus digitorum,  the  dexor  longus  pollicis,  and  pronator  quadratus  mus- 
cle, and  with  the  anterior  interosseous  artery  and  ner\^e;  and  behind  with 
the  supinator  brevis,  extensor  oi^sis  metacarpi  pollicis,  extensor  primi 
intertiodii  pollicis,  extensor  secundi  intemodii  polhci«,  and  extensor  indicis 
muscle,  and  near  the  wrist  with  the  anterior  interosseous  artery  and  pos- 
terior interosseous  nerve. 

The  anterior  in  ft' nor  ligfiment  is  a  thin  fasciculus  of  fibres,  passing 
trans V  tersely  between  die  radius  and  ulna. 

'I'he  postf/w  inferior  ligament  is  also  thin  and  loose,  and  uab  the  same 
disposition  on  the  posterior  surface  of  the  articulation. 

The  interarticuiar^  or  in/ingtilarJihro-cartUagey  acts  the  part  of  a  liga- 
ment between  the  lower  extremities  of  the  radius  and  ulna.  It  is 
attached  hy  its  apex  to  a  depression  on  the  inner  surface  of  tiie  styloid 
procesjs  of  the  ulna,  and  by  its  base  to  the  edge  of  the  radius.  This  fibro- 
*!artila!^e  is  lined  upon  its  upjjer  surface  by  a  synovial  membrane,  which 
forms  u  diiplicature  between  tlie  radius  and  ulna,  and  is  called  die  tnem- 
hrmm  mrciformis.  By  its  lower  surface  it  enters  into  the  articulation  of 
die  wrist  joint* 

Jictimts. — The  movements  taking  place  between  the  radius  and  the  ulna 
are,  die  rotation  of  the  former  upon  the  latter ;  rotation  forwards  being 
termed  promition^  and  rotation  backwards  supirmtion.  In  these  move- 
ments the  head  of  the  radius  turns  upon  its  ow7j  axis,  within  the  orbicular 
ligament  and  the  lesser  sigmoid  notch  of  the  ulna ;  while  inferiorly  the 

diuf.  4.  The  external  lateral  ligam«iU  trjp^rted  inferjorly  inio  (5)  the  orbicul&r  ligi^ 
'inent.  6.  The  posn^rior  extremity  of  the  orbicular  liitnment,  spreadini^outfit  its  iit^erliou 
into  lt»e  iihia.  7.  The  n«it*»rior  li|mmenr«  ecnrcely  appnreni  iri  this  view  of  the  «rticiii«> 
lion.     8.  The  posterior  Ij^mtrnt,  ihrown  into  iblds  by  the  extension  of  ihe  joint. 

•  L  Articular  Btirfaee  of  olecranon  proce&i  of  Ujp  utam.  2,  Coro£M>id  proce«i.  S.  Of* 
bifiular  ligameDt  surrounding  tlie  neck  of  the  nidiui* 
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Fig.  90 .• 


radius  presents  a  concavity  which  moves  upon  the  rounded  head  of  the 
ulna.  The  movements  of  the  radius  are  chiefly  limited  by  the  anterior 
and  posterior  inferior  ligaments,  hence  these  are  not  unfrequendy  ruptured 
in  great  muscular  efforts. 

7.  TVrist  Joint. — The  wrist  is  a  gmglymoid  aiticulation  ;  the  articular 
surfaces  entering  into  its  formation  being  the  radius  and  under  surface  of 
the  triangular  nbro-cartilage  above,  and  the  rounded  surfaces  of  the 
scaphoid,  semilunar,  and  cuneiform  bone  below ;  its  ligaments  are  four 
in  number, — 

Anterior,  Internal  lateral. 

Posterior,  External  lateral. 

The  anterior  ligament  is  a  broad  and  mem- 
branous layer  consisting  of  three  fasciculi,  which 
pass  between  the  lower  part  of  the  radius  and 
the  scaphoid,  semilunar,  and  cuneiform  bone. 

The  posterior  ligament ^  also  thin  and  loose, 
passes  between  the  posterior  surface  of  the  ra- 
liius,  and  the  posterior  surface  of  the  semilunar 
and  cuneiform  bone. 

The  internal  lateral  ligament  extends  from 
the  st)loid  process  of  the  ulna  to  the  cuneiform 
and  pisiform  bone. 

The  external  lateral  ligament  is  attached  by 
one  extremity  to  the  styloid  process  of  the  ra- 
dius, and  by  the  other  to  the  side  of  the  scaphoid 
bone.  The  radial  artery  rests  on  this  ligament 
ads  it  passes  backwards  to  the  first  metacarpal 
space. 

The  synovial  membrane  of  the  wrist  joint 
lines  the  under  surface  of  the  radius  and  inter- 
articular  cartilage  above,  and  the  first  row  of 
bones  of  the  cai^us  below. 

The  relations  of  the  wrist  joint  are  the  flexor 
and  extensor  tendons  by  which  it  is  surrounded,  and  the  radial  and  ulnar 
artery. 

Actions. — The  movements  of  the  wrist  joint  are  flexion^  extension,  ad- 
duction^  abduction^  and  circumduction.  In  these  motions  the  articular 
surfaces  glide  upon  each  other. 

•  The  ligaments  of  the  anterior  aspect  of  the  wrist  and  hand.  1.  The  lower  part  of 
the  interoitseous  membrane.  2.  The  anterior  inferior  radio-iilnar  ligament.  3.  The  an« 
terior  ligament  of  the  wrist  joint.  4.  Its  external  lateral  ligament.  5.  Its  internal 
lateral  ligament.  6.  The  palmar  ligaments  of  the  carpus.  7.  The  pisiform  bone  with 
its  ligaments.  8.  The  ligaments  connecting  the  second  range  of  carpal  bones  with  the 
metacarpal  and  the  metacarpal  with  each  other.  9.  The  capsular  ligament  of  the  carpo 
metacarpal  articulation  of  the  thumb.  10.  Anterior  ligament  of  the  metacarpo-pha- 
langeal  articulation  of  the  thumb.  11.  One  of  the  lateral  ligaments  of  that  articulation. 
12.  Anterior  ligAment  of  the  metacarpo-phalangeal  articulation  of  the  index  finger;  this 
ligament  has  been  removed  in  the  other  fingers.  13.  Lateral  ligaments  of  the  same 
articulation  ;  the  corresponding  ligaments  are  seen  in  the  other  articulations.  14.  Trans- 
verse ligament  connecting  tlie  heads  of  the  metacarpal  bones  of  the  index  and  middle 
Angers;  the  same  ligament  is  seen  between  the  other  fingers.  15.  Anterior  and  una 
lateral  ligament  of  the  phalangeal  articulation  of  the  thumb.  16.  Anterior  and  lateial 
UgBtnenu  of  the  phalangeal  articulations  cf  the  index  finger ;  the  anterior  ligamenu  are 
mnoved  in  the  other  fingers. 
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8.  JlriicUiitions  between  the  Carpal  Bones. — These  are  amphi-arthroaial 
joints,  with  ihe  exception  of  the  conjoined  head  of  the  os  magnum  and 
Uficiforraej  which  is  received  into  a  cup  formed  by  the  scaphoid,  semi- 
hmar,  aud  cuneiform  bone,  and  constitutes  an  enarthrosiis.  The  Hgaments 
are, 

Dorsal,  Interosseous  fibro- cartilage, 

Psdmar,  Anterior  annular. 

The  dorsnl  ligammts  are  ligamentous  bands,  tliat  pass  transversely  and 
lon{2:itudit tally  from  bone  to  bone,  upon  the  dorsal  surface  of  the  carpus. 

Tht'  palmar  ligaments  are  fasciculi  of  the  same  kind,  but  stronger  than 
tlie  dorsal,  having  the  like  disposition  upon  ilie  palmar  surface. 

The  interosseous  ligaments  are  fibro-cartilaginons  lamella*  situated  be- 
tvveen  tlie  adjoining  bones  in  each  range:  in  the  upper  riiiige  diey  close 
the  upper  part  of  the  spaces  between  die  scaphoid,  semilunar,  and  cunei- 
form bones ;  in  the  lower  range  they  are  stronger  than  in  the  upper,  and 
connect  the  os  magnum  on  the  one  side  to  the  unciforme,  on  tlif  other  to 
the  trapezoides,  and  leave  iJitervals  through  which  the  synovial  membrane 
is  continued  to  the  bases  of  the  metacarpal  bones. 

The  anterior  annular  ligament  is  a  firm  ligamentous  band,  which  con- 
nects the  bones  of  the  two  sides  of  tlie  carpus.  It  is  attached  by  one  ex- 
tremity to  tlie  trapezium  and  scaphoid,  and  by  the  other  to  the  unciform 
process  of  tlie  unciforme  and  the  base  of  the  pisiform  bone,  and  forms  an 
arch  over  die  anterior  .surface  of  the  carpus,  beneath  which  tlie  tendons  of 
the  long  flexors  and  the  median  nerve  pass  into  the  ptilm  of  the  hand. 

The  articulation  of  the  pisiforni  bone  with  tlie  cuneiform,  is  provided 
with  a  distinct  synovia!  membrane,  %vhich  is  protected  by  fa.sciculi  of  liga- 
mentous fibres,  forming  a  kind  of  capsule  around  the  joint ;  they  are  m- 
sertec!  into  the  cuneiforme,  uncitbrme,  and  base  of  die  metacarpal  bone  of 
the  little  finger. 

Synovial  Membrams, — ^There  arejfre  synovial  membranes  entering  into 
the  composition  of  the  articulations  of  the  carpus ; — 

The^r^^  is  situated  between  the  lower  end  of  the  ulna  arid  the  interar- 
ticular  fibro-cartilage  ;  it  is  called  sacciform^  from  fi)riBing  a  sacculus  be- 
tween the  lateral  articulation  of  tlie  ulna  w  itli  the  radius. 

The  second  is  situated  behveen  tlie  lower  surface  of  the  radius  and  in- 
terarticular  fibro-cartilage  abave,  mid  Uie  first  range  of  bones  of  the  carpus 
below » 

The  third  is  the  most  extensive  of  the  ^movial  membranes  of  the  wrist ; 
it  is  sitiiated  betw^een  tlie  two  rows  of  carpal  bones,  and  pass<^s  between 
the  bones  of  the  second  range,  to  invest  the  carpal  extremities  of  the  four 
metacarpid  bones  of  tlie  fingers. 

The  fourth  is  tlie  synovial  membrane  of  the  articulation  of  the  meta* 
carpal  bone  of  the  diumb  with  the  trapezium. 

The  ^^flh  is  situated  between  the  pisiform  and  cuneiform  bone, 

Actions. — Ver}^  litde  movement  exists  between  the  bones  in  e^ich  range, 
but  more  is  permitted  between  tlie  two  ranges.  The  motions  in  tl«e  latter 
situation  are  those  of  flexion  and  extension. 

9.  The  Carpo-metacarpal  Artiailatiom, — The  second  row  of  bones  of 
the  carpus  articulates  with  the  metacarpal  bones  of  the  four  fingers  by 
dcrsal  and  palmar  ligaments ;  and  the  metacarpal  houe  of  the  ihumli  witli 
tlie  rrapezium  by  a  true  capsular  ligament.     There  is  also  in  the  %*arpo* 


METACARPO-PHALANGEAL   ARTICULATION. 


157 


Fig.  91.* 


metacarpal  articulation  a  thin  interosseous  band  which  passes  Irom  the 
ulnar  edge  of  the  os  magnum  to  the  line  of  junction  bet\veen  the  third 
and  fourth  metacarpal  bones. 

'liie  dorsal  ligaments  are  strong  fasciculi  which  pa$s  from  the  second 
range  of /carpal  to  the  metacarpal  bones. 

The  palmar  ligaments  are  thin  fasciculi  arranged  upon  the  same  plan 
on  the  palmar  surface. 

The  synovial  membrane  is  a  continuation 
of  the  great  synovial  membrane  of  the  two 
TOWS  of  carpal  bones. 

The  capsular  ligam^rd  of  the  thumb  is  one 
of  the  three  true  capsular  ligaments  of  the 
skeleton ;  the  other  two  being  the  shoulder 
joint  and  hip  joint.  The  articulation  has  a 
proper  syiumiai  membrane. 

The  metacarpal  bones  of  the  four  fingers 
are  firmly  connected  at  their  bases  by  means 
of  dorsal  and  palmar  ligaments,  which  ex- 
tend transversely  from  one  bone  to  the  other, 
and  by  interosseous  ligaments,  which  pass 
between  their  contiguous  surfaces.  Their 
lateral  articular  facets  are  lined  by  a  reflec- 
tion of  the  great  ^novial  membrane  of  the 
two  rows  of  carpal  bones. 

Actions,  — The  movements  of  the  metacarpal  on  the  carpal  bones  are 
restricted  to  a  slight  degree  of  sliding  motion,  with  the  exception  of  the 
articulation  of  the  metacarpal  bone  of  the  thumb  with  the  trapezium.  In 
the  latter  articulation,  the  movements  are,  flexion^  extension^  adduction^ 
abductianj  and  circurnduction. 

10.  Metacarpo -phalangeal  Articulation. — ^-The  metacarpo-phalangeal 
articulation  is  a  gbglymoid  joint ;  its  ligaments  are  four  in  number, — 


Anterior, 


Two  lateral. 


Transverse. 


The  anterior  ligaments  are  thick  and  fibro-cartilaginous,  and  form  part 
of  the  articulating  surface  of  the  joints.  They  are  grooved  externally  for 
the  lodgment  of  the  flexor  tendons,  and  by  their  internal  aspect  form  part 
of  the  articular  surface  for  the  head  of  the  metacarpal  bone. 

The  lateral  ligaments  are  strong  narrow  fasciculi,  holding  the  bones 
together  at  each  side. 

The  transverse  ligaments  are  strong  ligamentous  bands,  passing  between 
the  anterior  ligaments,  and  connecting  together  the  heads  of  the  meta- 
carpal bones  of  the  four  fingers. 

•A  diagram  showing  the  disposition  of  the  five  synovial  membmnes  of  the  wrist 
joinL  1.  The"  sacciform  membrane.  2.  The  second  synovial  membrane.  3,  3.  The 
third,  or  large  synovial  membrane.  4.  The  synovial  membrane  between  the  pisiform 
brwc  and  the  ouneiforme.  6.  The  synovial  membrane  of  the  metacarpal  articulation  of 
tbe  thumb.  6.  The  lower  extremity  of  the  radius.  7.  The  lower  extremity  of  the  ulna 
8.  Tlie  interarticiilar  fibro-cartilage.  5.  The  scaphoid  bone.  L.  The  semilunare. 
C.  The  cuneiforme;  the  interosseous  li);anients  are  seen  passins;  between  these  three 
bone*  and  separating  the  articulation  of  the  wrist  (2)  from  the  articulation  of  the  carpal 
S^e«  (3).  P.  The  pisiforme.  T.  The  trapezium.  2T.  The  trapezoides.  M.  The  os 
HivgDum.  U.  The  unciforme ;  interosseous  ligaments  are  seen  connecting  the  os  mag* 
MIHI  vilh  the  trapezoides  and  unciforme.  9.  The  base  of  the  metacarpal  bono  of  the 
task     lA  ^0,  TIm  ba«es  of  ths  other  metacarpal  bonei. 

14 


158 


HIP   JOINT. 


llie  expansion  of  the  extensor  tendon  over  tlie  back  of  the  fingers  takej 
ilie  place  of  a  posterior  ligament, 

JicHons. — This  articulation  admits  of  movement  in  four  different  direc- 
tions, viz.  of  Jkjdon,  exiamony  adductioTi^  and  abduction,  the  two  laUer 
i)eing  limited  to  a  small  extent.     It  is  also  capable  of  cifTumduction. 

IJ.  Articulation  of  the  PJmlanges. — These  aniculations  are  ginglymoid 
joints .  tliey  are  formed  by  three  ligaments* 

Anterior,  Two  lateral. 

The  anterior  ligament  is  firm  and  fibro- cartilaginous,  and  forms  part  of 
•he  articubr  surface  for  the  head  of  the  phalanges.  Externally  it  is 
grooved  for  the  reception  of  the  flexor  tendons. 

The  iftterai  ligaments  are  very  strong ;  ih^y  are  the  principal  bond  of 
connexion  between  the  bones. 

The  extensor  tendon  takes  the  place  and  performs  the  office  of  a  poste- 
rior ligament. 

Adiom, — The  movements  of  the  phalangeal  joints  Biejlexion  and  exien-- 
sio}}^  these  ujovemenis  being  more  extensive  between  the  first  and  second 
phalanges  tluni  between  the  second  and  third. 

In  connexion  with  the  phalanges,  it  may  be  proper  to  examine  certain 
fibrous  bands  termed  theca  pr  vftginal  ligaments^  which  serve  to  retain  the 
tendons  of  the  flexor  muscles  in  their  position  upon  the  flat  surface  of  their 
bones.  These  fibrous  bands  are  attached  at  each  side  to  the  lateral  mar- 
gins of  the  phalanges ;  they  are  thick  in  the  interspaces  of  tlie  joints,  thin 
where  the  tendons  lie  upon  tlie  joints,  and  they  are  Imed  upon  their  inner 
surface  by  synovial  membrane. 


LIGAMENTS  OF  THE  LOWER  EXTREMITY. 

The  ligainmts  of  the  lower  extremity^  like  those  of  the  upper,  may  be 
arranged  in  the  order  of  the  joints  to  which  they  belong ;  these  are,  the 

1,  Hip  joint. 

_  2.  Knee  joint. 

3.  Articulation  between  the  tibia  and  fibula. 

4.  Ankle  joint. 

5.  Articulation  of  the  tarsal  bones. 
B*  Tarso- metatarsal  articulation. 

7,  Metatarso-phalangeal  articulation. 

8,  Articulation  of  tlie  phalanges, 

T  Uif}  JoiW,— The  articulation  of  the  head  of  the  femur  with  the  ace» 
tabulum  constitutes  an  enarthrosis,  or  ball-and-socket  joint.  The  articulai 
surfaces  are  the  cup-shaped  cavity  of  the  acetabulum  and  the  rounded 
head  of  the  f^^mur ;  the  ligaments  are  five  in  number,  viz. 


Capsular, 

Ilio-fejnoral, 

Teres, 


Cotyloid, 
Transverse. 


The  capmdnr  ligament  (fig.  83,  8)  is  a  strong  ligamentous  capsule,  em- 
Sracing  tlie  acetabulum  superiorly,  and  inferiorly  the  neck  of  the  femur^ 
nnd  connecting  the  two  bones  firmly  together.  It  is  much  thicker  upoi) 
'4ie  upper  part  of  the  joint,  where  more  resistance  is  required,  than  upon 
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the  under  part,  and  extends  further  upon  the  neck  of  the  femur  on  the 
anterior  and  superior  than  on  the  posterior  and  inferior  side,  being 
attached  to  the  intertrochanteric  line  in  front,  to  the  base  of  the  great  tro- 
chanter above,  and  to  the  middle  of  the  neck  of  the  femur  behind. 

The  Uio-femoral  Ugament  (fig.  83,  9)  is  an  accessory  and  radiating 
band,  which  descends  obliquely  from  the  anterior  inferior  spinous  process 
of  the  ilium  to  the  anterior  intertrochanteric  line,  and  strengthens  the  an- 
terior portion  of  the  capsular  ligament. 

The  lignmeTdum  teres  (fig.  84,  7),  triangular  in  shape,  is  attached  by  a 
round  apex  to  the  depression  just  below  the  middle  of  the  head  of  the 
femur,  and  by  its  base,  which  divides  into  two  fasciculi,  into  the  borders 
of  the  notch  of  the  acetabulum.  It  is  formed  by  a  fasciculus  of  fibres,  of 
variable  size,  surrounded  by  synovial  membrane ;  sometimes  the  synovial 
membrane  alone  exists,  or  the  ligament  is  wholly  absent. 

ITie  cotyloid  ligament  (fig.  84,  6)  is  a  prismoid  cord  of  fibro-cartilage, 
attached  around  die  margin  of  the  acetabulum,  and  serving  to  deepen  that 
«avity  and  protect  its  edges.  It  is  much  thicker  upon  tlie  upper  and  pos- 
terior border  of  the  acetabulum  than  in  front,  and  consists  of  fibres  which 
arise  from  the  whole  circumference  of  the  brim,  and  interlace  with  each 
other  at  acute  angles. 

The  transverse  ligament  is  a  strong  fasciculus  of  ligamentous  fibres, 
continuous  with  the  cotyloid  ligament,  and  extendjed  across  the  notch  in 
die  acetabulum.  It  converts  the  notch  into  a  foramen,  through  which  the 
articular  branches  of  the  internal  circumflex  and  obturator  arteries  enter 
ihe  joint. 

The  fossa  at  the  bottom  of  the  acetabulum  is  filled  by  a  mass  of  fat, 
covered  by  synovial  membrane,  which  ser\'es  as  an  elastic  cushion  to  the 
head  of  the  bone  during  its  movements.  This  was  considered  by  Havers 
as  the  synovial  gland. 

The  synovial  membrane  is  extensive ;  it  invests  the  head  of  the  femur, 
and  is  continued  around  the  ligamentum  teres  into  the  acetabulum, 
whence  it  is  reflected  upon  the  inner  surface  of  the  capsular  ligament 
back  to  the  head  of  the  bone. 

The  muscles  immediately  surrounding  and  in  contact  with  the  hip  joint 
are,  in  fronts  the  psoas  and  iliacus,  which  are  separated  from  the  capsular 
ligament  by  a  large  synovial  bursa ;  ahove^  the  short  head  of  the  rectus, 
and  the  gluteus  minimus;  behind^  the  pyriformis,  gemellus  superior,  obtu- 
rator intemus,  gemellus  inferior,  and  quadratus  feraoris ;  and  to  the  inner* 
sidej  the  obturator  externus  and  pectineus. 

•Actions. — The  movements  of  the  hip  joint  are  very  extensive  ;  they  aire 
flexion^  extension,  addttction,  abduction,  circumduction^  and  rotation, 

2.  Knee  Joint. — The  knee  is  a  ginglymoid  articulation  of  large  size, 
and  is  provided  with  numerous  ligaments ;  they  are  thirteen  in  number. 

Anterior  or  ligamentum  patellae.  Transverse, 

Posterior  or  ligamentum  posticum  Two  coronary. 

Winslowii,  Ligamentum  mucosum,  )  /• . 

Internal  lateral,  Liganienta  alaria,  y      ^' 

Two  external  lateral.  Two  semilunar  fibro-cartilages, 

Anterior  or  external  crucial,  Synovial  membrane. 
Posterior  or  internal  crucial. 

The  fint  ftve  are  external  to  the  articulation ;  the  next  Jive  are  intemai 
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10  the  articulation  ;  the  remainiog  three  are  mere  folds  of  synovial  mem- 
f'rane,  and  have  no  title  to  the  name  of  ligaments.  In  addition  to  the 
Ii^^rmK'ivts,  there  are  two  fibro- cartilages,  which  are  soraeliioes  xtry  erro- 
hrinislv  considered  among  the  ligaments ;  and  a  synoviul  membrane^ 
\vhi<  h  i."^  still  more  improperly  named  the  capsular  ligament. 

The  firtterior  llgavit^nf^  or  ligamentuffi  patejl^j  is  the  prolon^tion  of  1 
the  ternion  of  tlie  extensor  muscles  of  tlie  thigh  downwards  ki  the  tubcrdi! 
of  the  tibia.     It  is,  therefore,  no  liorameiU;  and,  as  we  have  before  stated, 
Uiat  the  patella  is  simply  a  sesamoid  bone,  developed  in  the  tendon  of  tlie ' 
extensor  mnscles  for  the  defence  of  ttie  front  of  I  he 
knee  jointj  the  ligamentum  patellse  has  no  title  to  con* 
stderution,  either  ns  a  ligament  of  the  knee  joint  or  as  afl 
hgament  of  the  patella. 

A  small  buna  mucosa  is  sitijated  between  the  liga- 
menturn  patellie,  near  its  insertion  and  the  front  of  the 
tibia,  and  another  of  larger  size  is  placed  between  the! 
anterior  surface  of  the  patella  and  the  fascia  lata. 

The  posterior  ligament^  ligamejitiim  posiicum  Tf7n,y* 
H'ltVi     lowiiy  is  a  broad  expansion  of  ligamentous  fibres  which^ 
covers  the  whole  of  the  posterior   part   of  the  joint. 
It  is  divisible  into  two  lateral  portions  which  invest  the 
condyles  of  the  femur,  and  a  central  portion  whii:h 
depressed,  and  formed  by  the  intedacement  of  fascicuir 
passing  in  different  directions.     The  strongest  of  these 
fasciculi  is  that  which  is  oerived  from  the  tendon  of  the  semi-membranosus, 
and  passes  obliquely  upwards  and  outwards,  from  tlje  posterior  part  of 
the  inner  tuberosity  of  the  tibia  to  the  external  condyle.     Other  accessory 
fasciculi  are  given  off  by  the  tendon  of  the  popliteus  and  by  the  heads  of 
the  gastrocnemius.      The   middle  portion  of  the  ligameot  sup[)orts  the 
popliteal  artery  and  vein,  and  is  perforated  by  several  openings  for  the" 
passage  of  branches  of  the  azygos  articular  artery,  and  for  the  nerves  of 
tlie  joint* 

The  interfial  lateral  ligfjment  is  a  broad  and  trapezoid  layer  of  liga- 
mentous fibres,  attached  above  to  the  tubercle  on  the  iiitemal  condyle  of 
die  femur,  and  below  to  the  side  of  the  inner  tuherosity  of  the  tibia.  It 
is  crossed  at  its  lower  part  by  tlie  tendons  of  the  inner  hamstring,  from 
which  it  is  separated  by  a  synovial  bursa,  and  it  covers  in  the  anterior 
^lip*  of  the  semi-membranosus  tendon  and  the  inferior  internal  articulat 
artery. 

Extermil  lateral  Mgnm^nts. — ^The  Inng  external  lateral  ligament  is 
strong  rounded  cord,  which  descends  (ibm  the  posterior  part  of  the 
tubercle  upon  the  external  condyle  of  the  femur  to  the  outer  part  of  thej 
I  (Pad  of  the  fibula.  The  slwrt  external  lateral  ligament  is  an  irregula 
fiscicuitis  situated  behind  the  precetrmg,  arising  from  the  external  condylej 
near  the  origin  of  the  head  of  the  orastrocneraius  muscle,  and  inserted  intcij 
the  posterior  part  of  the  head  of  the  filada.  It  is  firmly  connected  with] 
the  external  semilunar  fibro -cartilage,  and  appears  principally  intended  to  J 
connect  that  cartilage  with  the  fibula.     The  long  external  lateral  ligament 

*  An  unlcriof  view  ff  the  tigamcnt*  nf  the  knee  joint.      I.  The  t«*ntfon  ot  ilif  quadri-1 
rpps  «*x»rriscir  rTui!»cle   o|  ihc  lep,     S,  The  paleUa.     n.  The  anterior  Mpnmpnf,  or  lif^' 
,iu»»>t»im  pntr^lln*,  nejtr  in  insert  ion,     4,   1,  Th**  *ynr»vml  m<'mhmnp,     r>,  Th**   itil^fn*! 
<nt?nil  li^ntnent.     0,  The  long  cxi^nml  luiertil  ligainem.     7.  The  anicrtur  *uj)rM"^»  t-»».-. 
Nhular  ligmtieiiL 
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IS  covered  in  by  the  tendon  of  the  biceps,  and  has  passing  beneath  it  the 
tendon  of  origin  of  the  poplileus  muscle,  and  the  inferior  external  articular 
artery. 

The  true  ligaments  within  tht  jmni  are  the  crucial, 
transverse,  and  coronary. 

The  anteriary  or  exierrial  crucial  ligament ^  arises 
from  the  depression  upon  tlie  head  of  the  tibia  in  front 
of  the  spinous  process,  and  passes  upwards  and  back- 
wards to  be  inserted  into  tlie  inner  suriace  of  the  outer 
condyle  of  the  feinur,  as  far  as  iti*  posterior  border. 
It  is  smaller  than  the  posterior. 

The  posterior^  or  inkrfial  crucial  ligament j  arises 
from  the  depression  upon  the  head  of  the  tibia,  behind 
the  spinous  process,  and  passes  upwards  and  forwards 
to  be  inserted  into  the  inner  condyle  of  tlie  femur. 
This  ligament  is  less  oblique  and  larger  than  the  an- 
terior. 

The  trans^verse  ligament  is  a  small  slip  of  fibres 
which  extends  transversely  from  the  external  semihjnar  fibro-cartilage, 
near  its  anterior  extremity,  to  the  anterior  convexity  of  the  internal 
cartilage. 

The  coronary  ligaments  are  the  short  fibres  by  which  the  convex  bor- 
ders of  the  semilunar  cart U ages  are  connected  to  the  head  of  the  tibia,  and 
to  the  ligaments  surrounding  the  joint 

The  semilunar ^bro'carlilages  are  two  falciform  plates  of  fibro- cartilage, 
situated  around  the  margin  of  the  head  of  tlie  tibia,  and  serving  to  deepen 
the  surface  of  articulation  for  the  condyles  of  the  femur.  They  are  thick 
along  their  convex  border,  and  thin  and  sharp  along  the  concave  edge. 

The  internal  sem^iliinar  Jlhro-cartdage  forms  an  oval 
cup  for  the  reception  of  the  internal  condyle  ;  it  is 
connected  by  its  convex  border  to  the  head  of  the 
tibta,  and  to  the  internal  and  posterior  ligaments,  by 
means  of  its  coronary  ligament ;  and  by  its  tNvo  ex- 
tremities is  firmly  implanted  into  the  depressions  in 
front  and  behind  the  spinous  process.  The  exdernal 
semilunar  fibro-cartilage  bounds  a  circular  fossa  for 
the  external  condyle :  it  is  connected  by  its  convex 
border  with  the  head  of  the  tibia,  and  to  the  external 
and  posterior  ligaments,  by  means  of  its  coronary 
ligament ;  by  its  two  extremities  it  is  inserted  into 
the  depression  between  the  two  projections  which 
constitute  the  spinous  process  of  the  tibia.  The  two 
extremities  of  the  external  cartilage  being  inserted 
into  the  same  fossa  form  almost  a  complete  circle, 

•  K  po»terior  view  of  the  ligamenta  of  tlie  knee  joint.  L  The  fascicultis  of  t!i©  lin»- 
m^ntum  posticum  Winslowii,  whicli  is  deriv#»r(  from,  2.  iho  lendon  of  the  Bemi-mem* 
brmnoans  muscte ;  Uie  latt^iT  is  cut  short  3.  Th^  prr>ce«»  of  the  tendon  which  9prea<li 
CHit  in  the  fascia  of  the  popHtPUS  muscle.  4,  The  process  which  13  sent  inwar«la  be- 
ll Fnth  the  internal  laipral  Hgamefit.  5,  The  posterior  part  of  the  internal  lateral  liga- 
ment 6*  Tlic  long  external  lateral  lip^meni.  7,  Th*?  nhort  external  lateral  tignmem. 
%.  The  tendon  of  the  popliteus  muscle  cut  shorln  9.  The  posterior  «uperio«  libto^fibulnr 
•ftameiiL 

t  The  Ti}rht  knee  joizit  laid  open  fVoin  the  frontt  in  order  to  &how  the  ititernai  ttga 
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and  the  cartllagt?  beini^  somewhat  broader  tlian  the  infernal ,  nearly  covers 

the  articular  suifat-t?  tif  the  tibia.  The  external  semilunar  fibro-carlilage 
besides  giving  oti^  a  Icisciculus  from  its  anterior  border  to  constitute  the 
transverse  ligament,  is  continuous  by  some  of  its  fibres  with  tlie  exti-emity 
of  the  anterior  crucial  ligament ;  posteriorly  it  divides  into  three  slips  ; 
one,  a  strong  cord,  ascends  obliquely  forwards  and  is  inserted  into  the 
anterior  part  of  tlie  inner  condyle  in  front  of  the  posterior  crucial  ligament ; 
another  is  ihe  fitsciculus  of  insertion  into  the  fos&a  of  tlie  spinous  j>rocfss*| 
and  llie  tliird,  of  small  size,  is  continuous  with  the  posterior  part  of 
anterior  crucial  ligament. 

The  ligam^7ilum  mucomm  is  a  slender  conical  process  of  synovial 
membrane  enclosing  a  few  ligamentous  fibres  which  proceed  from  the 
transverse  ligament,  it  is  connected,  by  its  apex,  with  the  anterior  part 
of  tlie  condyloid  notch,  and  by  its  base  is  lost  in  tlie  mass  of  fat  which 
projects  into  the  joint  beneath  the  patella, 

llie  alar  ligaments  are  two  fringed  folds  of  sy- 
novial membrane,  extending  from  tiie  ligament\jm 
mucosiim,  along  the  edges  of  the  mass  of  fat  to 
the  sides  of  the  patella. 

Tlie  syn&vwl  rmtnhram  of  the  knee  joint  is  by 
far  llje  most  extensive  in  the  skeleton.  It  invests 
the  cartilaginous  surfaces  of  the  condyles  of  the 
femur,  of  the  head  of  the  tibia,  and  of  the  inner 
surface  of  tlie  patella ;  it  covers  both  surtaces  of 
tlie  semilunar  tibro-cartihiges,  and  is  reflected 
upon  the  crucial  ligaments,  and  upon  tlie  innei 
surface  of  the  ligaments  which  form  the  circumfe- 
rence of  the  joint.  On  each  side  of  the  patella,  it 
lines  the  tendinous  aponeuroses  of  the  %'astus  inter-1 
nus  and  vastus  extemus  muscles,  and  forms 
pouch  of  considerable  size  between  the  extens 
tendon  and  the  front  of  the  femur.     It  also  forra 

menu.     1.  Th©  cartilnginous  surfRce  of  the  lower  extremiiy  of  ilio  femur  witli  its  1 
condyles;  the  figure  5  rests  upon  ttio  exleriinl ;  tti<?  Hgure  3  upon  the  internal  coiutyle 
2.  Th«  anterior  crucial  li^mmenL     3.  Ttie  postt^rior  crucml  iJspitnenL     4.  TUe  irHn«Vf*r« 
ligatncnt.    5.  The  atificilimeniof  the  ligameriium  miieoAiim  ;  the  re«t  has  bfr«n  retiioved^ 
C.  The  intertial  semilunar  fibro-i^^artjiluf^e.     7.  The  exierual  (i!troK;nrtila^.     8,  A  part  ijT 
the  Jigameiitum  paieUsB  turned  di;>wii,     9,  The  bursa^  situHied  between  the  lij  i 

pateUse  uiid  the  heud  of  the    iiliia  ;  ii  bir«  bi'en    laid   opeu^      10.  The  enter 
tibio-fibubr  ligarneut.      11.  The  upper  pan  of  the  JnierosHoous  membrane  j  li*c  ^'j- 
a1>ove  ibis  membrane  is  for  the  passage  of  the  anterior  libial  artery* 

j^  A  longitudinal   sectjou  of  the  left  knee  joint,  showing  the  relieciion  of  its  strnnvU 
membratie.     L  Tlie  eancellous  airuciure  of  the  lower  piiriof  ihe  femur.    2.  The  tendodi] 
fvT  tlie  extensor  musicleif  of  tbo  teg.     3.  The   patella.     4.  The   lifcamentum    putellfa* 
The  cuncellous   structure  of  the  head  of  the  tibia.     6.  A  bur*a   situated   between   thfl 
ligamoutum  patellaa  ami  the  bead  of  the  tibia.     7.  Th**  mass  of  fal  prujcjcliutf  into 
cavity  of  the   joint  below   the  patella.     ••The    *yuovinl   mrmbranc»     8,  The   poucbTI 
of  ijrnovial  membTane  which  ngcemla  between  the  tendon  of  ilie  extensor  musctes  of  | 
ihe  lejf.  and  the  front  of  die  lower  extremity  of  die   femur,     9.  One  of  the  alar   hi{« 
meikt»  ;  the  other  lia*  been    r<*movFtl  with  the  oppoiite  section,      10,  The   li^fitmi^nlutn] 
tnuco^um   left   entire;  the  section   being   made  to  its  inner  sirle,     H.  The  antpfior  < 
tPXtcrnul  crucial   li^^ament.     12,  The  posterior  liii^xmont     The  scheme  of  the  sjrnovia 
membrane,  whieb  is  here  prepenied  to  the  student,  is  iliveMeii  of  all  unnece«sary  t!Oifi«J 
|i)icationf.     It  may  be  tme'^d  from  the   sanculiui  (at  8),  along  the  inner  aurftuie  ot  tht 
little ) la  ;  tlien  over  the   ndipo«'   mas*  (7),  from  which  it  d»row4  off  the   mucous   lig« 
ifient  (10)  ;   then  ovt*r  die  bend  nf  (be  tibin,  forminjr  a  sheath  to  lite  criKMftl  li^ame)!:*! 
ilteH  upwards  ahuiji  the  posterior  li^pimem  and  coudyJej>  of  die  femnr  to  the  »«C('iilti 
wuen**e  its  ezanunatlon  commenced. 
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.he  folds  m  the  interior  of  the  joint,  called  'nigamentum  mucosum,"  and 
**  ligaroenta  alaria."  The  superior  pouch  of  the  synovial  membrane  is 
supported  and  raised  during  the  movements  of  the  limb  by  a  small  muscle, 
the  subcrureuSy  which  is  inserted  into  it. 

Between  the  ligamentum  patellae  and  the  synovial  membrane  is  a  con- 
siderable mass  of  fat,  which  presses  the  membrane  towards  the  interior  of 
tBe  joint,  and  occupies  the  fossa  between  the  two  condyles. 

Besides  the  proper  ligaments  of  the  articulation,  the  joint  is  piotected 
on  its  anterior  part  by  the  fascia  lata,  which  is  thicker  upon  the  outer  than 
upon  the  inner  side,  by  a  tendinous  expansion  from  the  vastus  intcmus, 
and  by  some  scattered  ligamentous  fibres  which  are  inserted  into  the  sides 
of  the  patella. 

Actions. — The  knee  joint  is  one  of  the  strongest  of  the  articulations  of 
the  body,  while  at  the  same  time  it  admits  of  the  most  perfect  degree  of 
movement  in  the  directions  of  Jlexion  and  extension.  During  flexion,  the 
articular  surface  of  the  tibia  glides  forward  on  the  condyles  of  the  femur, 
the  lateral  ligaments,  the  posterior,  and  the  crucial  ligaments  are  relaxed, 
while  the  ligamentum  patellae  being  put  upon  the  stretch,  serves  to  press 
the  adipose  mass  into  the  vacuity  formed  in  the  front  of  the  joint.  In 
extension^  all  the  ligaments  are  put  upon  the  stretch,  with  the  exception 
of  the  ligamentum  patelke.  When  the  knee  is  semi-flexed,  a  partial  de- 
gree of  rotation  is  permitted.  , 

3.  Jlrticulation  between  the  Tibia  and  Fibula. — The  tibia  and  fibula  are 
held  firmly  connected  by  means  of  seven  ligaments,  viz. 

Anterior,   )    ,  Interosseous  membrane, 

Posterior,  \  '  Interosseous  inferior, 

Anterior,  ) ,   ,  Transverse. 

The  anterior  superior  ligament  is  a  strong  fasciculus  of  parallel  fibres, 
passing  obliquely  downwards  and  outwards  from  the  inner  tuberosity  of 
the  tibia,  to  the  anterior  surface  of  the  head  of  the  fibula. 

The  posterior  superior  ligament  is  disposed  in  a  similar  manner  upon 
the  posterior  surface  of  the  joint. 

Within  the  articulation  mere  is  a  distinct  synovial  membrane  which  is 
sometimes  continuous  with  that  of  the  knee  joint. 

The  interosseous  membrane  or  superior  interosseous  ligament  is  a  broad 
layer  of  aponeurotic  fibres  which  pass  obliquely  downwards  and  outwards, 
from  the  sharp  ridge  on  the  tibia  to  the  inner  edge  of  the  fibula,  and  are 
crossed  at  an  acute  angle  by  a  few  fibres  passing  in  the  opposite  direction. 
The  ligament  is  deficient  above,  leaving  a  considerable  interval  between 
the  bones,  through  which  the  anterior  tibial  artery  takes  its  course  for- 
wards to  the  anterior  aspect  of  the  leg,  and  near  its  lower  third  there  is 
an  opening  for  the  anterior  peroneal  artery  and  vein. 

The  interosseous  membrane  is  in  relation^  in  frord^  with  the  tibialis 
anticus,  extensor  longus  digitorum,  and  extensor  proprius  poUicis  muscle, 
with  the  anterior  tibial  vessels  and  nerve,  and  with  the  anterior  peroneal 
artery ;  and  behind^  with  the  tibialis  posticus,  and  flexor  longus  digitorum 
muscle,  and  with  the  posterior  peroneal  artery. 

The  inferior  interosseous  ligament  consists  of  short  and  strong  fibres, 
which  hold  the  bones  firmly  together  inferiorly,  where  they  are  nearly  lU 
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contact.     This  articulation  in  so  firm  that  the  fibula  is  likely  to  be  broken 
ill  the  attempt  to  rupture  the  ligament, 

The  anterior  inferior  ligament  is  a  broad  band,  consisting  of  two  fa8ci 
cull  of  parallel  fibres  which  pass  obliquely  across  the  anterior  aspect  of  1 
the  articulation  of  the  two  bones  at  their  inferior  extremity,  from  the  tibtaJ 
to  the  fibula.  I 

The  posterior  inferior  ligament  (fig.  98,  2)  is  a  similar  bar^d  uprn  th 
posterior  surface  of  the  articulation.  Both  ligaments  project  somewha 
below  the  oiar^n  of  ti^e  bones,  and  serve  to  deepen  tlie  cavity  of  artica 
1  at  ion  lor  the  astragalus, 

Tlie  transverse  ligament  (fig.  98,  3)  is  a  narrow  band  of  ligamentoui  j 
fibres,  continuous  with  the  preceding,  and  passing  transversely  across  thai 
back  of  the  ankle  joint  between  the  tw  o  raEdleoli, 

The  si/novi4il  mernhratie  of  the  inferior  tibio-fibular  articulation,  is  ij 
duplicature  of  the  synovial  nsembraiie  of  the  ankle  joint  reflected  upwards 
for  a  short  distance  between  the  two  bones. 

Jlctiom, — An  obscure  degree  of  movement  exists  between  the  tibia  and! 
fibula,  which  is  principally  calculated  to  enable  the  latter  to  resist  injuryi 
by  yielding  for  a  trilling  extent  to  the  pressure  exerted. 

4.  tinkle  joint. — The  ankle  is  a  ginglymoid  articulation  ;  the  surfaces  I 
entering  into  its  formation  are  the  under  surface  of  the  tibia  with  its  mal-j 
leolus  and  the  malleolus  of  the  fibula,  above,  and  the  surface  of  the  astra* 
gulus  wdth  its  two  lateral  facets,  below\     The  ligaments  are  three  in] 
number : 


Anterior, 


Internal  lateral. 


External  lateral. 


The  anterior  ligament  is  a  thin  membranous  layer,  passing  from  thti 
margin  of  the  tibia  to  the  astragalus  in  front  of  the  articular  surface.  It] 
is  in  relation^  in  fronty  with  the  extensor  tendons  of  the  great  and  lesser  J 
toes,  with  the  tendons  of  the  tibialis  anticus  and  peroneus  tertius,  and  with! 
the  anterior  tibial  vessels  and  nerve.  Posteriorly  it  lies  in  contact  wntli] 
ihe  extra- synovial  adipose  tissue  and  with  the  synovial  membrane. 


Fig.  96 .• 


Tig,  97.t 


•  Ao  internal  view  or  ibe  ankle  joint,     I.  Tlie  inlcrniil  malleolus  of  the  tibia.     2,  2 
Pa*t  of  ibe  fi$tru(;iitu»  :  the  rest  ii  concealed  by  the  UgamenU.     3.  The  ns  calcis.    4.  Tb#| 
bcaphoid  bone.     5.  The  iniernat  cuneirorm   bone.     6,  The   internal    lateral  or  deltoid] 
jigamenL     7.  The  anterior  ligament,     8.  The   tendo  Achillifl;  a  iinmll  bursa  ii 
interposed  between  the  tendon  and  tbe  tuberosity  of  the  o«  caici*. 

^  An  external  view  of  the  unkle-joini.      I,  The  ttbia.     2,  The  eitem&l  malleotus  of  j 
*he  fibula,     3,  3,  The  aairognhi*,     4.  The  oa  calcis.     5.  The  cuboid  ix>ne,     6,  Tbe  anu 
nor  fasciculus  of  the  external  iHteral  Itgsment  attached  to  the  asirajfalns,     1\  Its  middl< 
fajuitculus,  attacked  to  the  oa  caleis.     S,  Its  posterior  faaoioulus,  attaclied  to  Ibe  ftiti 
vaiiii      **.  The  anterior  iigajnent  of  the  ankte. 
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The  intemal  lateral  or  deltoid  ligament  is  a  triangular  layer  of  fibres, 
attached  superiorly  by  its  apex  to  the  intemal  malleolus,  and  inferiorly  b^ 
an  expanded  base  to  the  astragalus,  os  calcis,  and  scaphoid  bone.  Be- 
neath the  superficial  layer  of  this  ligament  is  a  much  stronger  and  thicker 
£Ei8ciculus,  which  connects  the  apex  of  the  intemal  malleolus  with  the  side 
of  the  astragalus. 

This  internal  lateral  ligament  is  covered  in  and  partly  concealed  by  the 
tendon  of  the  tibialis  posticus,  and  at  its  posterior  part  is  in  relation  with 
the  tendon  of  the  flexor  longus  digitorum,  and  with  that  of  the  flexor 
longus  pollicis. 

The  external  lateral  ligament  consists  of  three  strong  fasciculi,  which 
proceed  from  the  inner  side  of  the  extemal  malleolus,  and  diverge  in  three 
diflerent  directions.  The  anterior  fasciculus  passes  forwards^  and  is 
attached  to  the  astragalus ;  the  posterior^  backwards,  and  is  connected 
with  the  astragalus  posteriorly ;  and  the  middle^  longer  than  the  other  two, 
descends  to  be  inserted  into  the  outer  side  of  the  os  calcis. 

"  It  is  the  strong  union  of  this  bone,"  says  Sir  Astley  Cooper,  "  with 
the  tarsal  bones,  by  means  of  the  external  lateral  ligaments,  which  leads 
to  its  being  more  frequently  fractured  than  dislocated." 

The  transverse  ligament  of  the  tibia  and  fibula  occupies  the  place  of  a 
posterior  ligament.  It  is  in  relation^  behind^  with  the  posterior  tibial  ves- 
sels and  nerve,  and  with  the  tendon  of  the  tibialis  posticus  muscle ;  and 
in  front  ^  with  the  extra-synovial  adipose  tissue,  and  synovial  membrane. 

The  Synovial  membrane  invests  the  cartilaginous  surfaces  of  the  tibia 
and  fibula  (sending  a  duplicate  upwards  between  their  lower  ends),  and 
the  upper  surface  and  two  sides  of  the  astragalus.  It  is  then  reflected 
upon  the  anterior  and  lateral  ligaments,  and  upon  the  transverse  ligament 
posteriorly. 

Actions. — The  movements  of  the  ankle  joint  are  flexion  and  extension 
only,  without  lateral  motion. 

5.  Articulations  of  the  Tarsal  Bones.  —  The  ligaments  which  connect 
the  seven  bones  of  the  tarsus  to  each  other  are  of  Uiree  kinds, — 

Dorsal,  Plantar,  Interosseous. 

The  dorsal  ligaments  are  small  fasciculi  of  parallel  fibres,  which  pass 
from  each  bone  to  all  the  neighbouring  bones  with  which  it  articulates. 
The  only  dorsal  ligaments  deser\  ing  of  particular  mention  are,  the  extemal 
and  posterior  cakaneo-astragaloid^  which,  with  the  interosseous  ligam(»nt, 
complete  the  articulation  of  the  astragalus  with  the  os  calcis ;  the  superior 
and  intemal  calcaneo-cuboid  ligiiment.  The  intemal  calcaneo-cuboid  and 
the  superior  calcaneo-scaphoid  ligament,  which  are  closely  united  pos- 
teriorly in  the  deep  groove  which  intervenes  between  the  astragalus  and 
OS  calcis,  separate  anteriorly  to  reach  their  respective  bones ;  they  form 
the  principal  bond  of  connexion  between  the  nrst  and  second  range  of 
the  bones  of  the  foot.  It  is  the  division  of  this  portion  of  these  ligaments 
that  demands  the  especial  attention  of  the  surgeon  in  performing  Chopart's 
operation. 

The  plantar  ligaments  have  the  same  disposition  on  the  plantar  surface 
of  the  foot;  three  of  them,  however,  are  of  a  large  size,  and  have  especial 
names,  viz.  the 

Calcaneo-scaphoid        Long  calcaneo-cuboid,       Short  calcaneo-cuboid. 
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Fig.  98,* 


The  inferior  calcaneo-scaphoid  ligament  is  a  broad  and  fibro-cartilaginoat 
band  of  ligameiit,  which  p^dsses  forwards  from  the  anterior  and  inner  bor* 
ili^T  of  the  OS  calcis  and  scaphoid  bone.  In  addition  in 
conriectinp^  the  os  cak'is  and  scaphoid,  it  supports  ihf^ 
astragalus,  and  ibrms  pait  of  tPie  cavity  in  which  the 
rounded  head  of  llie  latter  bone  is  received.  It  is  lined 
upon  its  upper  surface  by  the  synovial  membrane  of  the 
aiitragalo-scaphoid  articulation. 

The  firm  connexion  of  the  os  calcis  with  the  scaphoid 
bone,  and  the  fceblenesij  of  the  astragalo-scaphoid  articu- 
lation, are  condition's  favourable  to  the  occasional  disloca- 
tion of  die  head  of  the  astragalySr 

The  lon^  calcuTheo-niboid  iigamejitumy  or  iangum  plan(m^\ 
is  a  long  band  of  ligamentous  fibres,  which  proceeds  frooi' 
the  under  surface  of  the  os  calcis  to  the  rough  surface  on^ 
the  under  part  of  the  cuboid  bone,  its  fibres  being  con- 
tinued onwards  to  the  bases  of  the  third  and  fourth  metatarsal  bones. 

This  ligament  finms  the  inferior  boundary  of  a  canal  in  the  cuboid 
bone,  through  which  the  tendon  of  the  peroneus  longus  passes  to  its  in- 
sertion in  the  base  of  the  metatarsal  bone  of  the  great  toe. 

The  short  calcaneo-cuboidy  or  ligameTihtin  breve  plantte^  is  situated 
nearer  to  the  bones  than  the  long  phintar  ligament,  from  vvliich  it  is  sepa- 
rated by  adipose  tissue  ;  it  is  broad  and  extensive,  and  ties  the  under 
surfaces  of  the  os  calcis  and  cuboid  bone  firmly  together, 

Tlie  interosseous  Itgai^ieiils  are  five  in  number;  they  are  short  and  strong 
liganientous  fibres  situated  between  adjoining  bones,  and  firmly  attached 
to  their  rough  surfaces.  One  of  these,  the  cakaneo'astragaloid ^  is  lodged 
in  the  groove  between  tlie  upper  surf^icc  of  the  os  calcis  and  the  lower 
of  the  astragalus.  It  is  large  and  very^  strong,  consists  of  vertical  and 
oblique  fibres,  and  serves  to  unite  the  os  calcis  and  astragalus  solidly 
together.  The  second  interosseous  ligament,  also  very  strong,  is  situated' 
between  the  sides  of  the  scaphoid  and  cuboid  bone ;  while  the  three  re* 
maining  interosseous  ligaments  connect  strongly  togetlier  the  diree  cunei 
form  bones  and  the  cuboid. 

The  st/mnrial  membranes  of  the  tarsus  are  four  in  number ;  one  for 
posterior  calcaneo-astragaloid  articulation  ;  a  second^  for  tlie  anterior  c 
caneo-astragaloid  and  astragalo-scaphoid  articulation.  Occasionally  aji] 
additional  small  synovial  membrane  is  found  in  the  anterior  calcaneo* 
astragaloid  joint ;  a  thirds  for  the  calcaneo-cuboid  articulation  ;  and  a 
fourth^  the  large  tarsal  synovial  membrane,  for  the  articulations  between 
the  scaphoid  and  three  cuneifitrm  bones,  the  cuneiform  bones  with  each 
other,  the  external  cuneiform  bone  with  the  cuboid,  and  the  two  external 
cuneifonn  bones  widi  the  bases  of  the  second  and  third  metatarsal  bones* 
The  prolongation  which  reaches  the  metatarsal  bones  passes  forwards  be» 
tween  the  internal  and  middle  cuneiform  bones.  A  small  synovial  mem- 
brane is  sometimes  met  with  between  the  contiguous  surfaces  of  the 
scaphoid  and  cuboid  bone. 

•A  po«tcrinr  vi«w  of  tij©  nnlsle  joint.  \.  T\\e  lower  part  of  ihe  intcrosseoas  mem- 
bmnc.  2.  Tfie  poslerinr  inforior  liimmont  ooniuviimg  (lie  libta  and  fihala.  3.  Th« 
imnsv^Tte  ligpiment-  4.  Th«  internal  laternl  lijfiKin^nt.  5.  The  po*ii!Ttor  fiwcicului  of 
tn«  -nlrrnal  Intr^ml  liimmenL  0.  The  miildlo  fli»cicii)it»of  the  t*xterii«t  taiervl  ligiimanL 
1    The  synoviat  m«mbrane  of  tbo  ankle  joini,     8.  I'he  o&  oaleU. 
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Actions. — The  movements  permitted  by  the  articulation  between  the 
astragalus  and  os  calcis,  are  a  slight  degree  of  gliding,  in  the  directions 
forwards  and  backwards  and  laterally  from  side  to  side.  The  movements 
of  the  second  range  of  tarsal  bones  is  very  trifling,  being  greater  between 
the  scaphoid  and  three  cuneiform  bones  than  in  the  other  articulations. 
The  movements  occurring  between  the  first  and  second  range  are  the 
most  considerable;  they  are  adduction  and  abduction^  and,  in  a  minor 
degree,  flexion^  which  increases  the  arch  of  the  foot,  and  extensiouy  which 
flaUens  the  arch. 

6.  Tars<hmet€Ltarsal  Articulation. — The  ligaments  of  this  articulation  are. 


Dorsal, 


Plantar, 


Interosseous. 


Fig.  99. 


The  dorsal  ligaments  connect  the  metatarsal  to  the  tarsal  bones,  and 
the  metatarsal  bones  with  each  other.  The  precise  arrangement  of  these 
ligaments  is  of  little  importance,  but  it  may  be  remarked,  that  the  base 
of  the  second  metatarsal  bone,  articulating  with  the  three  cuneiform  bones, 
receives  a  ligamentous  slip  from  each,  while  the  rest,  articulating  with  a 
single  tarsal  bone,  receive  only  a  single  tarsal  slip. 

The  plantar  ligaments  have  the  same  disposition  on 
the  plantar  surface. 

The  interosseous  ligaments  are  situated  between  the 
bases  of  the  metatarsal  bones  of  the  four  lesser  toes ; 
and  also  between  the  bases  of  the  second  and  third 
metatarsal  bones,  and  the  internal  and  external  cunei- 
form bones. 

The  metatarsal  bone  of  the  second  toe  is  implanted 
by  its  base  between  the  internal  and  external  cuneiform 
bones,  and  is  the  most  strongly  articulated  of  all  the 
metatarsal  bones.  This  disposition  must  be  recollected 
in  amputation  at  the  tarso-metatarsal  articulation. 

The  synovial  membranes  of  this  articulation  are  three  ii  J 
in  number :  one  for  the  metatarsal  bone  of  tlie  great 
toe;  one  for  the  second  and  third  metatarsal  bones, 
which  is  continuous  with  the  great  tarsal  synovial  mem- 
brane; and  one  for  the  fourth  and  fifth  metatarsal 
bones. 

Actions,  —  The  movements  of  the  metatarsal  bones 
upon  the  tarsal,  and  upon  each  other,  are  very  slight ; 
they  are  such  only  as  contribute  to  the  strength  of  the 
foot  by  permitting  of  a  certain  degree  of  yielding  to  opposing  forces. 

7.  Metatarsat-phalangeal  Articulation, — The  ligaments  of  this  articui^ 
tion,  like  those  of  the  articulation  between  the  first  phalanges  and  meta- 
carpal bones  of  the  hand,  are, 


Anterior  or  plantar, 


Two  lateral. 


Transverse. 


•  Th©  ligamenu  of  the  sole  of  the  foot  1.  The  os  calcis.  2.  The  astnigalus.  3.  The 
nib«?rosil)r  of  the  scaphoiil  bone.  4.  The  long  calcaneo-ouboid  ligament  5.  Part  of  the 
short  calcaneo-cuboid  li^ment  6.  The  calcaneo-i>caphoi(l  ligament  7.  The  plantar 
tarsal  ligaments.  8,  8.  The  tendon  of  the  peroneiis  longiis  muscle.  9,  9.  Plantar  tarso- 
moratarsal  ligaments.  10.  Plantar  ligament  of  the  metatarso-phalangeal  articulation  of 
tlie  great  toe;  the  same  ligament  is  seen  upon  the  other  toes.  11.  Lateral  ligaments  of 
the  metatarso-phalangeal  articulation.  12.  Transverse  ligament  13.  The  lateral  liga 
menu  of  the  phalanges  of  the  great  toe ;  the  same  ligaments  are  seen  upon  tho  oihiK 
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The  anterior  or  plantar  ligaments  are  thick  and  fibro-cartilaginous,  amd 
form  pait  of  the  cirticulating  surface  of  the  joint. 

The  lateral  ligamenls  are  short  and  very  strong,  and  situated  on  each  | 
side  of  the  joints. 

llie  transverse  ligaments  are  strong  bands,  which  pass  tmnsverselj  be»  I 
tween  llie  anterior  ligaments. 

The  expansion  of  the  extensor  tendon  supplies  the  place  of  a  dorsal] 
ligament, 

jiciions,  —  The  movements  of  tlie  first  phalanges  upon  tlie  roundejl 
heads  of  the  metatarsal  bones,  ^vt  flexion ^  extension  y  adduction  and  a^(iwoj 
tion, 

8,  Articulation  of  the  Phalanges, ^-The  Ugaments  of  the  phalanges  are] 
tlie  same  as  those  of  the  fingers,  and  have  the  same  disposition ;  their  J 
actions  are  also  similar.     They  are, 

Anterior  or  plantar,  Two  lateral. 


CHAPTER   IV. 


ON  THE  MUSCLES. 

Mfscles  are  the  moving  organs  of  the  animal  frame;  they  constitute 
by  their  size  and  numbpr  the  great  bidk  of  the  body,  upon  which  they 
bestow  form  and  symmetry.  In  the  limbs  they  are  situated  around  the 
bones,  which  they  invest  and  defend^  while  they  form  to  some  of  the  joints 
a  principal  protection.  In  the  trunk  they  are  spread  out  to  enclose  cavi- 
ties, and  constitute  a  defensive  wall  capable  of  yielding  to  internal  pressure, 
and  again  returning  to  its  original  position. 

Their  colour  presents  the  deep  red  whirh  is  characteristic  of  flesh,  and 
their  form  is  variously  modified,  to  execute  the  varied  range  of  movements 
which  they  are  required  to  eifect. 

Muscle  is  composed  of  a  number  of  parallel  fibres  placed  side  by  side, 
and  supported  and  held  together  by  a  delicate  web  of  areolar  tissue ;  so 
that,  if  it  were  possible  to  remove  the  muscular  substance,  we  should  have 
remaining  a  beautiful  reticular  framework,  possessing  the  exact  form  and 
size  of  the  muscle  without  its  colour  and  solidity.  Towards  the  extremityi 
of  the  organ  the  muscular  fibre  ceases,  and  the  areolar  structure  becomes 
aggregated  and  modified,  so  as  to  constitute  those  glistening  fibres  and 
cords  by  which  the  muscle  is  tied  to  die  surface  of  bone,  and  w^hich  are 
called  tendons.  Almost  every  muscle  in  the  body  is  connected  with  bone, 
either  by  tendinous  fibres,  or  by  an  aggregation  of  those  fibres  constituting 
a  tendon ;  and  the  union  is  so  firm,  that,  under  extreme  violence,  the 
bone  itself  rather  breaks  than  permits  of  the  separation  of  the  tendon  from 
its  attachment.  In  the  broad  muscles  the  tendon  is  spread  so  as  to  form 
an  expansion,  called  apotieurosis  {airi,  longe ;  veOp^v,*  nervus  —  a  nerve 
widely  spread  out). 

Musw^es  present  various  modifications  in  the  arrangement  of  their  fibres 
in  relation  to  their  tendinous  structure.     Sometimes  they  are  completely 

^*  Tftf  nncit^nt^  nnmed  u\l  ihe  white  flbrei  oftbe  body  »t«pii ;  the  l«rm  hu  litice  been 
lllcil  Ut  Uie  I  srves. 


STRUCTURE  OF  MUSCLE*  169 

longitudinal,  and  terminate  at  each  extremity  in  tendon,  the  entire  muscle 
being  fusiform  in  its  shape ;  in  other  situations  they  are  disposed  like  the 
rays  of  a  fan,  conversing  to  a  tendinous  point,  as  the  temporal,  pectoral, 
glutei,  &c.,  and  constitute  a  radiate  muscle.  Again,  they  are  petirdfamiy 
converging  like  the  plumes  of  a  pen  to  one  side  of  a  tendon,  which  runs 
the  whole  length  of  the  muscle  as  in  the  peronei ;  or  bipenniformy  con- 
verging to  both  sides  of  the  tendon.  In  other  muscles  the  fibres  pass 
obliquely  from  the  surface  of  a  tendinous  expansion  spread  out  on  one 
side,  to  that  of  another  extended  on  the  opposite  side,  as  in  the  semi- 
membranosus ;  or,  they  are  composed  of*  penniform  or  bipenniform  fasci- 
culi as  in  the  deltoid,  and  constitute  a  compound  muscle. 

The  nomenclature  of  the  muscles  is  defective  and  confused,  and  is 
generally  derived  from  some  prominent  character  which  each  muscle  pre- 
sents ;  thus,  some  are  named  from  their  situation,  as  the  tibialis,  peroneus; 
others  from  their  uses,  as  the  flexors,  extensors,  adductors,  abductors,  le- 
vators, tensors,  &c.  Some  again  from  their  form,  as  the  trapezius,  trian- 
gularis, deltoid,  &c. ;  and  others  fit)m  their  direction,  as  the  rectus, 
obliquus,  transversalis,  &c.  Certain  muscles  have  received  names  ex- 
pressive of  their  attachments,  as  the  sterno-mastoid,  sterno-hyoid,  &c. ;  and 
others,  of  their  divisions,  as  the  biceps,  triceps,  digastricus,  complexus,  &c. 

In  the  description  of  a  muscle  we  express  its  attachment  by  the  words 
*'  origin"  and  "  insertion ;"  the  term  origin  is  generally  applied  to  the 
more  fixed  or  central  attachment,  or  to  the  point  towards  which  the  motion 
b  directed,  while  insertion  is  assigned  to  the  more  movable  point,  or  to 
that  most  distant  fix)m  the  centre ;  but  there  are  many  exceptions  to  tliis 
principle,  and  as  many  muscles  pull  equally  by  both  extremities,  the  use 
of  such  terms  must  be  regarded  as  purely  arbitrary. 

In  structure,  muscle  is  composed  of  bundles  of  fibres  of  variable  size 
called  fasciculi,  which  are  enclosed  in  a  cellular  membranous  investment 
or  sheath,  and  the  latter  is  continuous  with  the  cellular  fi^mework  of  the 
fibres.  Edich  fasciadus  is  composed  of  a  number  of  smaller  bundles,  and 
these  of  single  fibres,  which,  from  their  minute  size  and  independent  ap- 
pearance, have  been  distinguished  by  the  name  of  ultimate  fibres.  The 
vUimate  fibre  is  found  by  microscopic  investigation  to  be  itself  a  fasciculus 
(ultimate  fasciculus),  made  up  of  a  number  oitdtimate  fibrils  enclosed  in 
a  delicate  sheath  or  myolemma.*  Two  k-inds  of  ultimate  muscular  fibre 
exist  in  the  animal  economy ;  viz.,  that  of  voluntary  or  anim^  life,  and 
that  of  involuntary  or  organic  life. 

The  ultimate  fibre  of  animal  life  is  known  by  its  size,  by  its  uniformity 
of  calibre,  and  especially  by  the  very  beautifiil  transverse  markings  which 
occur  at  short  and  regular  distances  throughout  its  whole  extent.  It  also 
presents  other  markings  or  striae,  having  a  longitudinal  direction,  which 
mdicate  the  existence  of  fibrilte  within  its  myolemma.  The  myolemma, 
or  investing  sheath  of  the  ultimate  fibre,  is  thin,  structureless  and  trans- 
parent. 

*  In  the  summer  of  1830,  while  engaj^ed  with  Dr.  Jones  Quain  in  the  examination  of 
the  animal  tissues  with  a  simple  dii^secting  microscope,  constructed  by  Powell,  I  first 
saw  tliat  ibe  ultimate  fibre  of  muscle  was  invested  by  a  proper  sheath,  for  which  I  pro* 
posed  the  term  **  Myolemma ;"  a  term  which  was  adopted  by  Dr.  Quain  in  the  fourth 
edition  of  his  "  Elements  of  Anatomy."  We  at  that  time  believed  that  the  transverse 
(biding  of  that  sheath  gave  rise  to  the  appearance  of  transverse  striae,  an  opinion  whic^ 
subsequent  examinations  proved  to  be  incorrect.  Mr.  Bowman  employs  the  term  "^  Saf* 
colemma,**  as  sjmonymous  with  Myolemma. 
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According  to  Mr.  Bowman*  the  ultimate  fibres  are  polygonal  in  shape 
[fig.  100]  from  mutual  pressure.     They  are  also  variable  in  their  size,  not 
merely  in  ditferent  classes  and  genera  of  animals  and  different  sexes,  but 
even  in  the  same  muscle.     For  example,  the  average  diameter  of  tlie  ulti- 
inale  fibre  in  the  human  female  is  tj^^,  while  that  of  the  male  is  ^Jj,  tlmJ 
average  of  both  being  ^J-{.     The  largest  fibres  are  met  with  in  fishes,  tJi 
which  animals  they  average  ^l^;  tlie  next  largest  are  Ibund  iii  man^  while  j 
in  oilier  classes  they  range  in  the  following  order  :—*iiisects  ^}g  ;  reptilegl 
^Ijj  mammalia  rt J,;  birds  gj^. 

The  ulHmafe  JihiiLs  of  animal  life,  according  to  Mr.  Bowman,  are  beaded] 
filaments  consisting  of  a  regular  succession  of  segments  and  constrictionS|  1 
the  latter  beuig  narrower  than  the  former,  and  the  component  substance  j 
probably  less  dense. 


Fig.  lOO.f 


Fig:,  lOl.l 


An  ultimate  fibre  consists  of  a  bundle  of  these  fibrils,  which  are  so  dis-1 
posed  that  all  the  segments  and  all  the  constrictions  correspond,  and  la-l 
this  manner  give  rise  to  the  alternate  light  and  dark  hnes  of  the  transverse] 
striae.  The  fibrils  are  connected  together  with  very  ditlerent  degrees  of] 
closeness  in  ditferent  animals;  in  man  they  are  but  slip;hlly  adherent,  andj 
distinct  longitudinal  lines  of  junction  may  be  observed  between  themjj 
ihey  also  separate  very  easily  when  macerated  for  some  time.  BesideSl 
the  more  usual  separation  of  the  ultimate  fibre  into  fibrils,  it  breaks  whefif 
stretched  J  into  transverse  sections  [fig.  101,]  corresponding  with  the  darkj 
line  of  the  stria^,  ai^l  consequently  with  the  constrictions  of  the  fibriUie.j 
When  this  division  occurs  witli  tlie  greatest  facility,  the  longitudinal  linetl 
are  indistinct,  or  scarcely  perceptible.  *'  In  fact,'^  says  ftlr.  Bowman, ^ 
*'  the  primitive  fasciculus  seems  to  consist  of  primitive  component  segment* I 
or  particles,  arranged  so  as  to  form,  in  one  sense,  fibrillar,  and  in  another ] 
sense,  discs ;  and  which  of  these  two  may  happen  to  present  itself  to  the 
observer,  will  depend  on  the  amount  of  adhesion,  endways  or  sidewaySij 
existing  between  the  segments.  Generally,  in  a  recent  fas.  icuhis,  tliere] 
are  transverse  stride,  showing  divisions  into  discs,  and  longitudinal  striae|! 
marking  its  composition  by  fibrilla*.'^ 

Mr.  Bowman  has  observed  that  in  the  substance  of  the  ultimate  Gbm\ 
there  exist  minute  "  oval  or  circular  discs,  Irequently  concave  on  one 

•  Oi>  tlie  Minntc  Structure  ami  Mavemerita  oT  Volutilary  Mii!»cle.  By  Wm.  BoMrmnafiJ 
Esq.     From  the  Pliilosophical  Tmiisnctians  for  1840. 

f  Triin^vers©  sectioti  uf  iihimntc  fibres  of  Uie  biceps,  copi«?(l  from  ttio  illListniiions  toj 
Mr.  Bowman  s  pnpor.  In  thia  figure  the  polygotml  form  of  the  fibre*  id  seen,  »nd  ihoir^ 
rompo^ititiii  of  ytiimato  tibrils. 

^  An  tiHiitiate  fibre,  in  which  the  trensverae  spUttiog  into  4i«cS|in  the  dtroctioii  of  |J|# 
'wioftirictioiis  of  tho  uttiiimte  flbrits  15  seen.     From  Mr.  Bowinftu't  paper* 
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Fig.  102.» 


Fig.  103.t 


both  surfaces,  and  containing,  somewhere  near  the  centre,  one,  two,  or 
liree  minute  dots  or  granules."  Occasionally  they  are  seen  to  present  ir- 
regularities of  form,  which  Mr.  Bowman  is  inclined  to  regard  as  accidental. 
They  are  situated  between,  and  are  connected  with  the  fibrils,  and  are 
distributed  in  pretty  equal  numbers  through  the  fibre.  These  corpuscks 
are  the  nuclei  of  the  nucleated  cells  from  which  the 
muscular  fibre  was  originally  developerl.  From  ob- 
serving, however,  that  their  "  absolute  number  is  far 
greater  in  the  adult  than  in  the  foetus,  while  their 
number,  relatively  to  the  bulk  of  the  fasciculi,  at  diese 
two  epochs,  remains  nearly  the  same,"  Mr.  Bowman 
regards  it  as  certain,  that ''  during  development,  and 
subsequently,  a  further  and  successive  deposit  of  cor- 
puscles" takes  place.  The  corpuscles  are  brought 
into  view  only  when  the  muscular  fibre  is  acted  upon 
by  a  solution  of  "  one  of  the  milder  acids,  as  the  citric." 
According  to  my  own  investigations,!  the  ultimate 
fibril  of  animal  life  is  cylindrical  when  isolated,  and 
probably  polygonal  from  pressure  when  forming  part 
of  an  ultimate  fibre  or  fasciculus.  It  measures  in 
diameter  ^jfijfjf  of  an  inch,  and  is  composed  of  a  suc- 
cession of  cells  connected  by  their  flat  surfaces.  The 
cells  are  filled  with  a  transparent  substance,  which  I 
have  termed  myoline.  The  myoline  differs  in  density 
in  different  cells,  and  from  this  circumstance  bestows 
a  peculiarity  of  character  on  certain  of  the  cells ;  for 
example,  when  a  fibril  in  its  passive  state  is  examined, 
there  will  be  seen  a  series  of  dark  oblong  bodies  se- 
parated by  light  spaces  of  equal  length ;  now  the  dark 
bodies  are  each  composed  of  a  pair  of  cells  contain- 
ing the  densest  form  of  myoline,  and  are  hence  highly  refractive  while  the 
transparent  spaces  are  constituted  by  a  pair  of  cells  containing  a  more 
fluid  myoUne.  When  the  fibrils  are  collected  together  so  as  to  form  an 
ultimate  fibre  or  fasciculus,  the  appearance  of  the  cell  is  altered ;  those 
which  look  dark  in  the  single  fibril,  that  is,  the  most  refractive,  being 

•  Mass  of  ultimato  fibres  from  the  pectoralis  major  of  the  human  foetus,  at  nine 
months.  These  fibres  have  been  immersed  in  a  solution  of  tartaric  acid,  and  their 
'numerous  corpuscles,  turned  in  various  directions,  some  presenting  nucleoli,"  are 
shown.     From  Mr.  Bowman's  paper. 

"I*  Tlicse  were  made  on  dissections  of  frc^h  human  muscle,  prepared  with  great  care 
by  Mr.  Lealand,  partner  of  (he  eminent  optician,  Mr.  Powell. 

I  Structure  of  the  ultimate  muscular  fibril  and  fibre  of  animal  life. 

A.  An  ultimate  muscular  fibril  in  the  state  of  partial  contraction. 

B.  A  similar  fibril  in  the  state  of  ordinary  relaxation, 
of  an  inch  in  diameter. 

o.  A  similar  fibril  put  upon  the  stretch,  and  measuring  g^j^flg  of  an  inch  in  diameter. 

D.  Plan  of  a  portion  of  an  ultimate  fibre,  showing  the  manner  in  which  the  transverse 
stride  are  produced  by  the  collocation  of  the  fibrils. 

Xo».  1,  1.  The  pair  of  highly-refractive  cells;  tliey  form  the  dark  parts  of  the  single 
fibril:*,  but  the  bright  parts  of  the  fibre  d.  In  the  stretched  fibril  c,  each  cell  has  the 
appeamnr;e  of  being  double.  2,  2.  The  pair  of  less  refractive  cells,  light  in  the  single 
fibrils,  but  forming  the  shaded  stria  in  d.  The  transverse  septum  between  these  cells 
is  very  conspicuous ;  and  in  c  two  other  septa  are  seen  to  exist,  making  the  number  of 
transparent  cells  four.  In  d,  the  tier  of  cells  immediately  above  the  cVark  tier  is  partiaily 
illumined  from  the  obliquity  of  the  light. 
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Fig.  I04* 


ranged  side  by  side,  constitute  the  bright  band ;  while  the  traDsparenl 
i^elb  of  the  single  fibril  are  the  shaded  stria  of  the  fibre. 

When  the  ultimate  fibril  is  very  much  stretched,  tlie  two  highly-refrao  , 
rive  cells  appear  each  to  be  double,  while  the  transparent  sjmce  is  evidently  | 
composed  of  four  cells. 

The  idlimak  JihrB  of  organic  life  (Fig*  l*^i  ^t  ^)  's  a  simple  horaoge-  I 
neous  filament,  much  smaller  than  the  fibre  of  animal  life,  flat,  and  with- 
out transverse  markings.     Besides  these  characters,  there  may  generally  i 
be  seen  a  dark  line  or  several  dark  points  in  its  interior,  and  not  unlre- 
quenlly  the  entire  fibre  appears  enlarged  at  irregular  distances.     These  ' 
appearances  are  due  to  tlie  presence  of  tlae  nnoblilerated  nuclei  of  cells 
from  which  the  fibre  was  originally  developed.     The  fibres  of  organic  life 
are  collected  into  fiisciculi  of  varioys  size,  and  are  held  together  by  dark  j 
nuclear  fibres,  simiify  to  those  which  bmd  the  fasciculi  of  fibrous  tissue , 
tp,  134.J 

The  detyelopment  ofmmcular  fibre  is  j 
effected  by  means  of  tlie  formation  of 

f)       nucleated  cells  out  of  an  original  bias- 
i  ^   te ma,  and  the  conversion  of  those  cells, 
r    \      I  J   by  a  process  already  described  (p.  46 J, 
lU)       n   into  the  lubuli  of  nitimate  fibres,  while  \ 
u*|         I    their  contents,  by  a  subsequent  deve- 
lljl  lopmental   action,  are  transferred  into  i 

M\         I    ultimate  fibrils.    Acctirding  to  this  view 
P*^    /A  the  cell  membranes  constitute  the  myo-  | 
I>jj7    y*t  lemma,  and  the  contents  of  the  cell  are  j 
[  I    a  blastema  out  of  which  new  cells  arel 
formed. 

The  disposition  of  these  latter  cells,  in  the  production  of  fibrillcE,  is 
probably  much  more  simple  than  has  hitherto  been  conceived*     In  the 
muscular  fibre  of  organic  life,  the  process  would  seem  to  stop  short  of  th€ 
formation  of  fibrill^e,  the  cells  being  accumulated  without  apparent  order.  I 
The  cor}>usclea,  observed  by  Mr.  Bowman,  in  fetal  muscle  [fig.  102),  and  | 
the  nodosities  of  orjganic  fibre,  are  obviously  undeveloped  cells  and  nuclei. 
Muscles  are  divided  into  two  great  classes,  voluntary  and  involuntary,  | 
to  which  may  be  added,  as  an  intermediate  and  connecting  link,  the! 
muscle  of  tlie  vascular  system,  the  heart • 

The  voluntary^  or  system  qfamnml  life^  is  developed  from  the  external  | 
or  serous  layer  of  the  germinal  membrane,  and  comprehends  the  whole 
of  the  muscles  of  the  limbs  and  of  the  trunk.     The  irwoiuniary^  or  orgamc 
nystem^  is  developed  from  the  internal  or  mucous  layer,  and  con^itutes  I 
the  thin  muscular  structure  of  the  intestinal  canal,  bladder,  and  internal  j 

*  1.  A  Tnus4;u1ar  fibre  of  Btiimal  life  enclofled  in  its  m/oI«mma;  the  trmnsverte  Rod 
longituflinni  siris  are  e-ef^n. 

2*  An  uliimatd  fibril  of  inij»cylar  fibre  of  animal  life,  according  lo  Mr.  Bowman. 

3  A  muscular  fibre  of  animal  life,  similar  lo  1|  but  more  high  I  )r  magnified.  Ita  r 
l«mma  is  so  ibin  and  tnin«parent,  as  to  permit  the  ultimate  fibriU  to  be  leen  through 
Tlie  truo  nature  of  the  longitudinal  Btrim  ia  seen  in  thii  fibre,  as  well  aa  tlie  mode  of 
formation  of  the  tratiSFerte  stride; 

4.  A  muscular  fibre  of  organic  life,  from  the  untiary  bladder^  magnified  GOO  lime*; 
linear  measure.     Two  of  the  nuclei  are  »ecn, 

5.  A  mu^ular  fibre  of  organic  life,  from  the  stomach,  magnified  000  timea.  Th« 
diameter  of  thi§  and  of  the  preceding  fibre,  midway  between  the  nu^lei^  waa  fVlf 
rf  an  inch.  ' 


MUSCLES  OF  THE  HEAD  AND  NECK. 


173 


organs  of  generation.  At  the  commencement  of  the  alimentary  canal  in 
the  Gssophagus,  and  near  its  termination  in  the  rectum,  the  muscular  coat 
is  formed  by  a  blending  of  the  fibres  of  both  classes.  The  heart  is  deve- 
loped from  the  middle,  or  vascular  layer  of  the  germinal  membrane ;  and 
although  involuntary  in  its  action,  is  composed  of  ultimate  fibres,  having 
the  transverse  strisB  of  the  muscle  of  animal  life. 

llie  muscles  may  be  arranged  in  conformity  with  the  general  division 
of  the  body  into,  —  1.  Those  of  the  head  and  neck.  2.  Those  of  the 
trunk.  3.  Those  of  the  upper  extremity.  4.  Those  of  the  lower  ex- 
tremity. ^ 


I 


MUSCLES  OF  THE  HEAD  AND  NECK. 

The  muscles  of  the  head  and  neck  admit  of  a  subdivision  into  those  of 
the  head  and  face,  and  those  of  the  neck. 

Muscles  of  the  Head  and  Face,  —  These  muscles  may  be  divided  into 
groups,  corresponding  with  the  natural  regions  of  the  head  and  face ;  the 
groups  are  eight  in  number,  viz. — 


1.  Cranial  group. 

2.  Orbital  group. 

3.  Ocular  group. 

4.  Nasal  group. 


5.  Superior  labial  group. 

6.  Inferior  labial  group. 

7.  Maxillary  group. 

8.  Auricular  group. 


The  muscles  of  each  of  these  groups  may  be  thus  arranged — 

1.  Cranial  group. 
Occipito-frontalis. 


2.  OrbiUU  group. 
Orbicularis  palpebrarum, 
Corrugator  supercilii, 
Tensor  tarsi. 

3.  Ocular  group. 
Levator  palpebrse. 
Rectus  superior. 
Rectus  inferior. 
Rectus  intemus, 
Rectus  extemus, 
Obliquus  superior, 
Obliquus  inferior. 

4.  J{^asal  grmtp. 

Pyramidalis  nasi. 
Compressor  nasi. 
Dilatator  naris. 

5.  Superior  labiai  group.^ 
(Orbicularis  oris). 

Levator  labii  superioris  akeque  nasi, 


Levator  labii  superioris  proprius, 
Levator  anguli  oris, 
Zygomaticus  major, 
Zygomaticus  minor. 
Depressor  labii  superioris  alsque 
nasi. 


6.  Inferior  labial  group. 

(Orbicularis  oris),* 
Depressor  labii  inferioris, 
Depressor  an^li  oris. 
Levator  labii  mferioris. 

7.  Maxillary  group. 

Masseter, 
Temporalis, 
Buccinator, 
Pterygoideus  extemus, 
Pterygoideus  intemus. 

8.  .Auricular  group. 

Attollens  aurem, 
Attrahens  aurem, 
Retrahens  aurem. 


*  Th«  orbicularis  oris,  fVom  encircling  die  mouth,  belongs  necessarily  to  both  the 
tnperior  and  inferior  labiai  regions;   it  is  therefore  enclosed  within  parentheses  in 
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CRANTAL   GROUPt 


1.   Cranial  grmip. — Occipito-frontalis* 

Dissection* — The  ocdpHo-froninlk  is  to  be  rlissedetl  by  makiriEj  a  Ion 

giuidinal  incision  along  the  vertex  of  Uie^ 
Fig.  105  •  head,  from  the  tubercle  on  the  occipital  | 

bone  to  llie   root  of  the   nose  \    and 
second  incision  along  the  forehead  an( 
around  the  side  of  the  head,  to  join  thel 
<  "^W    ^^HP^^^^^^B    two  extremities  of  die  precedintr.     Dis*] 
i^H       jSwHBI^HHL    sect  the  integument  and  superficial  fascid 

carefully  outwards,  beginning  at  the  an»l 
terior  angle  of  the  flap,  where  the  inu»- f 
'  cular  fibres  are  thickest,  and  remove  itj 
altogether*  This  dissection  requires  carc;f 
for  the  muscle  is  very  thin,  and,  wilhouM 
attention,  would  be  raised  with  die  in* 
tegument.  There  is  no  deep  fascia  onij 
the  face  and  head,  nor  is  it  required  ;  fofl 
here  llie  muscles  are  closely  applied f 
against  the  bones  upon  which  they  de^j 
pend  for  support,  whilst  in  the  extremitieif 
the  support  is  derived  from  the  densej 
layer  of  fascia  by  which  they  are  invesiedj  and  which  forms  for  each 
distinct  sheath. 

The  OcciptTo-FBONTALis  IS  a  broad  musculo-aponeurotic  layer,  whicl 
covers  the  whole  of  the  side  of  the  vertex  of  the  skull,  from  the  occiput  to 
the  eyebrow.  It  aiises  by  tendinous  fibres  from  ihe  outer  two-thirds  ol 
the  superior  curved  line  of  the  occipital,  and  from  the  mastoid  portioYi 
tlie  tempond  bone.  Its  insertion  takes  place  by  means  of  the  blending  ot 
die  fibres  of  its  anterior  portion  with,  those  of  die  orbicularis  palpebrarum^ 
corrugator  supercitii,  levator  labii  supLTioris  alacque  nasi,  anrl  pyramidalil 
nasi.  The  muscle  is  fleshy  in  front  over  die  frontal  bone  and  behind  ov« 
the  occipital,  the  two  portions  lieing  connected  by  a  broad  aponeurosis,! 
The  two  mus<:les,  togetJier  with  their  aponeurosis,  cover  die  whole  of  thi 
vertex  of  the  skull,  hence  their  designation  galea  copitis ;  they  are  loose Ij 
adherent  to  the  pericraniutn,  but  very  closely  to  the  integument,  particu 
larly  over  the  forehead. 

K^fri/w)7is.  —  This  muscle  is  in  relation  by  its  external  surface  from  be- 
fore backwards,  with  the  frontal  and  supra-orbital  vessels,  the  supra-orbital 
facial  nerve,  the  temporal  i  cssels  ami  nerve,  the  occipital  ve^cls  and 

•Tli#  Tniiwles  of  th^  hend  and  fnce.  1.  The  frontal  portion  of  the  wripitf>fron!ttH«. 
2.  lis  oocipitul  fioriion.  3.  It«  upon^urosip.  4.  The  orbiculum  pulpebrurum,  ivhich 
ronccala  the  t*orrugntor  siiperrilii  and  t*Mi*jc»r  inrsi,  5.  The  pyrnniidiili*  nnsi.  fi.  The 
4'ompn**»or  nn.-i.  7,  Tho  orbkularii^  oris,  S.  The  levBior  labii  siip<»rion«  til:rf|u^  ni**i  ^ 
the  ailjoitiittg  fii^ckylus  bclwceii  numbfr<  8  nijd  9  is  the  lahial  portion  of  ihe  inutck* 
y,  Th<*  levntor  Kihii  super»oris  proprius ;  the  Iow<t  partof  tho  levator  anj^uli  ori*  is  wen 
between  the  musolei  10  oiut  11.  10.  The  xryntoninricus  minor.  H.  The  ^ygomatictis 
major,  \*2.  The  (Wprei^sior  Inbii  infcriorifi,  13.  The  depres^ot  anguli  oris.  14,  The 
Itjvjtof  Inbii  iufcrioha,  15.  The  superfi^  inl  jKirtion  of  the  mii»selcr.  l<5.  Us  (lt**»p  pof. 
non,  17*  The  aHrnhetia  finrern.  18.  The  hiu'oirmtor.  19*  The  attoUens  mtrem,  'iO. 
*rh*f  leniix>ni1  fiiAcin  whk^h  cover«  in  tho  temporal  muaclo.  21.  The  retro heQ5  aurom 
1J2.  The  nnleriof  twUf  of  the  di^^triruft  nniscle  ;  the   teniloti  it  seen   pn:*ri  '  H 

iu  apcneiirottc  finMey.     2X  The  fitylo-hyr>n]  rnuifrle,  pierced  by  the  [>ni»f«»rior 
digafi  trie  lilt.     24.  The  mylo-byuideiis  mu*i*U',     \iX  The  upper  pnriof  dio  •ut***   , .,.,;..*. i. 
UC.  Ihe  upper  |»art  of  tii«  trupvitius.     Thti  niutfi^lo  bctwoeu  25  and  2^  i»  Ihe  rplvniui^ 
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norves,  and  with  the  integument,  to  which  it  is  very  closely  adherent.  lis 
uiuier  surface  is  attached  to  the  pericranium  by  a  loose  areolar  tissue 
which  admits  of  considerable  movement. 

Actions,' — To  raise  the  eyebrows,  thereby  throwing  tlie  integument  of 
the  forehead  into  transverse  wrinkles.  Some  persons  have  the  power  of 
moving  the  entire  scalp  upon  the  pericranium  by  means  of  these  muscles. 

2.   Orbital  ^ot^.-^-Orbicularis  palpebrarum, 
Corrugator  supercilii, 
Tensor  tarsi. 

Dissection.  —  The  dissection  of  the  face  is  to  be  effected  by  continuing 
the  loneitudinal  incision  of  the  vertex  of  the  previous  dissection  onwards 
to  the  tip  of  the  nose,  and  thence  do^^^lwa^ds  to  the  margin  of  the  upper 
lip ;  then  carry  an  incision  along  the  margin  of  the  lip  to  tlie  angle  of  tlie 
mouth,  and  transversely  across  the  face  to  the  angle  of  the  lower  jaw. 
Lastly,  divide  the  integument  in  front  of  the  external  ear  upwards  to  the 
transverse  incision  which  was  made  for  exposing  the  occi]>ito-frontalis. 
Dissect  the  integument  and  superficial  fascia  carefully  from  the  whole  of 
the  region  included  by  these  incisions,  and  the  present  with  the  two  fol- 
lowing groups  of  muscles  will  be  brought  into  view. 

The  Orbicularis  Palpebrarum  is  a  sphincter  muscle,  surrounding  the 
orbit  and  eyelids.  It  arises  from  the  internal  angular  process  of  the  frontal 
bone,  from  the  nasal  process  of  the  superior  maxillary,  and  from  a  short 
tendon  {tendo  oculi)  which  extends  between  the  nasal  process  of  the  supe- 
rior maxillary  bone,  and  the  inner  extremities  of  the  tarsal  cartilages  of  the 
eyelids.  The  fibres  encircle  the  orbit  and  eyehds,  forming  a  broad  and 
thin  muscular  plane,  which  is  inserted  into  tlie  lower  border  of  the  tendo 
oculi,  and  into  the  nasal  process  of  the  superior  maxillary  bone.  Upon 
the  eyelids  the  fibres  are  thin  and  pale,  and  possess  an  involuntary  action. 
The  tendo  oculi,  in  addition  to  its  insertion  into  the  nasal  process  of  the 
superior  maxiUary  bone,  sends  a  process  inwards  which  expands  over  the 
^chrymal  sac,  and  is  attached  to  the  ridge  of  the  lachrymal  bone :  this  is 
the  reflected  aponeurosis  of  the  tendo  oculi. 

Relations. — By  its  superficial  surface  it  is  closely  adherent  to  the  integu- 
ment from  which  it  is  separated  over  the  eyelids  by  a  loose  areolar  tissue. 
By  its  deep  surface  it  lies  in  contact  above  with  the  upper  border  of  the 
orbit,  with  the  corrugator  supercilii  muscle,  and  with  the  frontal  and 
supra-orbital  vessels  and  supra-orbital  nerve ;  below^  with  the  lachrymal 
sac,  with  the  origins  of  the  levator  labii  superioris  ateque  nasi,  levator 
labii  superioris  proprius,  zygomaticus  major  and  minor  muscles,  and 
malar  bone ;  and  externally  with  the  temporal  fascia.  Upon  the  eyelids 
it  is  in  relation  with  the  broad  tarsal  ligament  and  tarsal  cartilages,  and 
by  its  upper  border  gives  attachment  to  the  odcipito-frontalis  muscle. 

The  Cv)RRUGATOR  Supercilii  is  a  small  narrow  and  pointed  muscle, 
situated  immediately  above  the  orbit  and  beneath  the  upper  segment  of 
the  orbicularis  palpebrarum  muscle.  It  arises  from  the  inner  extremity 
of  the  superciliary  ridge,  and  is  inserted  into  the  under  surface  of  the  orbi- 
cularis palpebrarum  at  a  point  corresponding  with  the  middle  of  the  super- 
ciliaiy  arch. 

Jmaiions. — By  its  superficial  surface  with  the  pyramidalis  nasi,  occipito 
firontalis  and  orbicularis  palpebrarum  muscle ;   and  by  its  deep  -surface^ 
wkb  Ae  supra-orbital  vessels  and  qerve. 
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The  Tensor  Tabsi  (Horner's*  muscle)  is  a  thin  plane  of  muscuiai 
fibres,  about  three  lines  b  breadth  and  six  in  length*     It  is  best  dissecltfclj 

by  separating  the  eyelids  from  the  eye,) 
and  turning  tliem  over  the  nose  \vithout| 
disturbing  the  ten  do  ocuh  ;  then  dissec 
away  ihe  small  fold  of  raucous  merabrani 
called  plica  semilunaris,  and  some  loos 
cellular  tissue  und<^  which  the  muscle  i«| 
concealed*    It  arises  from  the  orbital  sur* 
face  of  the  lachrymal  bone,  and  passing 
across  tlie  lacbr}'mal  sac  divides  into  twal 
slips,  wliich  are  inserted  into  ifie  lachry- 
mal canals  as  far  as  the  puncta. 
Actions, — ^The  palpebral  portion  of  the  orbicularis  acts  involuntarilj 
in  closing  the  lids,  and  from  the  greater  curve  of  the  upper  lid,  upon  l  * 
principally.     The  entire  muscle  acts  as  a  sphincter,  drawing  at  the  saroi 
time,  by  means  of  its  osseous  attachment,  the  integument  and  lids  inwartlf.] 
towards  the  nose.     The  corrugatores  superciliorum  draw  the  eyebrowil 
downwards  and  inwards,  and  produce  the  vertical  wrinkles  of  the  fore-* 
head.     The  tensor  tarsi,,  or  lachrj^mal  muscle,  draws  tlie  extremities  of 
the  lachrymal  canals  inwards,  so  as  to  place  tlie  puncta  in  the  best  posi- 
tion for  receiving  the  tears.     It  serves  also  to  keep  tlie  lids  in  relatioiii 
with  the  surface  of  the  eye,  and  compresses  the  lachrjmal  sac.     Dr.  Hoi^l 
ner  is  acquainted  with  two  persons  w^ho  have  the  voluntary  power  of  J 
drawing  the  lids  inwards  by  these  muscles  so  as  to  bury  the  puncta  in  thftj 
angle  of  tlie  eye. 

3,   Ocular  group. — Levator  palpebrae, 
Rectus  superior, 
Rectus  inferior, 
Rectus  intemus, 
Rectus  extemus, 
Obliquus  superior, 
Obliquus  inferior. 

IHssedion, — To  open  the  orbit  (lh« 
calvariura  and  brain  having  been  re-1 
moved)  the  frontal  bone  must  be  sawiii 
through  at  the  inner  extremity  of  the| 
orbital  ridge,   and,  externally,  at  it 
outer  extremity*     The  roof  of  the  or*| 
bit  may  then  be  comminuted  by  a  fe>j 
liglit  blows  with  the  hammer ;  a  pro*] 
cess  easily  accomplished,  on  account 
of  the  thinness  of  tlie  orbital  plate  of  1 
the  frontal  bone  and  lesser  wing  of  the 

•  W.  E,  Horner,  M*D.*  Professor  of  A niitomy^  in  the  UniTerjiity  of  PtMins-ylvnnia,    Th« 
i]ittc«  or  th\»  muM'I^*  is  contained  iu  a  work  pubJisbed  in  Phii«del{>LiA  ta  1627,  entitla 
*  Lesson*  in  Practical  Anatnmy.'" 

f  A  view  of  Uie  tensor  mrai  musclu,  1,  1.  Bony  marf^ins  of  th©  orbit  2,  Oprnin 
between  ihe  eyelids,  3-  Inu  rnat  face  of  die  orbiL  4.  Oiigia  of  tUe  tensor  u/sL  5,  J 
ln:«rrtion  into  the  neigblxmrbood  of  ilie  piincla  tachrymnlis, 

i  The  muscles  of  the  eyeball ;  ibe  view  is  taken  from  tiie  outer  tide  of  Ihe  rigbt  orbit 
it  A  »mikli  fra^nent  of  the  «pbenoiil  Ixine  around  the  entrance  of  the  optic  nerve  tnBB 
III*  orbJL     2.  Tbe  optic  iicrve«     3,  The  globe  of  tbe  eye.     4.  Tbe  levator  palpebnt 
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sphenoid.  The  superciliary  portion  of  the  orbit  may  now  be  driven  for- 
wards by  a  smart  blow,  and  the  external  angular  process  and  external 
wall  of  the  orbit  outwards  in  the  same  manner ;  the  broken  fragments  of 
the  roof  of  the  orbit  should  then  be  removed.  By  this  means  the  perios- 
teum will  be  exposed  unbroken  and  undisturbed.  Remove  the  periosteum 
from  the  whole  of  the  upper  surface  of  the  exposed  orbit,  and  examine  the 
parts  beneath. 

The  Levator  PALPEBRiE  is  a  long,  thin,  and  triangular  muscle ;  situated 
in  the  upper  part  of  the  orbit  on  the  middle  line ;  it  arises  from  the  upper 
margin  of  the  optic  foramen,  and  from  the  fibrous  sheath  of  the  optic  nerve, 
and  is  inserted  into  the  upper  border  of  the  superior  tarsal  cartilage. 

Relations. — ^By  its  upper  surface  with  the  fourth  nerve,  the  supra-orbital 
nerve  and  artery,  the  periosteum  of  the  orbit,  and  in  front  with  the  inner 
surface  of  the  broad  tarsal  ligament.  By  its  under  surface  it  rests  upon 
the  superior  rectus  muscle,  and  the  globe  of  the  eye ;  it  receives  its  nerve 
and  artery  by  this  aspect,  and  in  front  is  covered  for  a  short  distance  by 
the  conjunctiva. 

The  Rectus  Superior  (attollens)  arises  from  the  upper  margin  of  the 
optic  foramen,  and  from  the  fibrous  sheath  of  the  optic  nerve,  and  is  fn- 
$erted  into  the  upper  surface  of  the  elobe  of  the  eye  at  a  point  somewhat 
more  than  three  lines  from  the  margin  of  the  cornea. 

Relations. — By  its  upper  surface  with  the  levator  palpebrae  muscle ;  by 
the  under  surface  with  the  optic  nerve,  the  ophthalmic  artery  and  nasal 
nerve,  firom  which  it  is  separated  by  a  layer  of  fascia  and  by  the  adipose 
tissue  of  the  orbit,  and  in  front  with  the  globe  of  the  eye,  the  tendon  of  the 
superior  oblique  muscle  being  interposed. 

The  Rectus  Inferior  (depressor)  arises  from  the  inferior  margin  of  the 
optic  foramen  by  a  tendon  (ligament  of  Zinn)  which  is  common  to  it,  the 
internal  and  the  external  rectus,  and  from  the  fibrous  sheath  of  the  optic 
nerve ;  it  is  inserted  into  the  inferior  surface  ©f  the  globe  of  the  eye  at  a 
little  more  than  two  lines  firom  the  margin  of  the  cornea. 

Relations. — ^By  its  upper  surface  with  the  optic  nerve,  the  infenor  oblique 
branch  of  the  third  nerve,  the  adipose  tissue  of  the  orbit,  and  the  under 
surface  of  the  globe  of  the  eye.  By  its  under  surface  with  the  periosteum 
of  the  floor  of  the  orbit,  and  with  the  inferior  oblique  muscle. 

The  Rectus  Internus  (adductor),  the  thickest  and  shortest  of  the 
strai^t  muscles,  arises  from  the  common  tendon,  and  from  the  fibrous 
sheaUi  of  the  optic  nerve ;  and  is  inserted  into  the  inner  surface  of  the 
globe  of  the  eye  at  two  lines  from  the  margin  of  the  cornea. 

Relations. — By  its  internal  surface  with  the  optic  nerve,  the  adipose 
tissue  of  the  orbit  and  the  eyeball.  By  its  outer  surface  with  the  perios- 
teum of  the  orbit ;  and  by  its  upper  border  with  the  anterior  and  posterior 
ethmoidal  vessels,  the  nasal  and  supra-trochlear  nerve. 

The  Rectus  Externus  (abductor),  the  longest  of  the  straight  muscles, 
arises  by  two  distinct  heads,  one  from  the  common  tendon,  the  other  with 

muscle.  5.  The  saperior  oblique  muscle.  6.  Its  cartilaginous  pulley.  7.  Its  reflected 
tendon.  8.  The  inferior  oblique  muscle ;  the  small  square  knob  at  its  commencement 
is  a  piece  of  its  bony  origin  broken  off.  9.  The  superior  rectus.  10.  The  internal  rectus 
almost  concealed  by  the  optic  nerve.  11.  Part  of  the  external  rectus,  showing  its  two 
heads  of  origin.  12.  The  extremity  of  the  external  rectus  at  its  insertion ;  the  inter 
mediate  portion  of  the  muscle  having  been  removed.  13.  The  inferior  rectus.  14 
The  timlcft  albuginea,  formed  by  the  expansion  of  the  tendons  of  the  four  recti. 
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ihe  origin  of  the  superior  rectus  from  the  margin  of  the  optic  foramen ; 
the  nasal  J  third  and  sixth  nen'es  passing  between  its  heads.  It  is  hiserted 
into  the  outer  surface  oi'  the  globe  of  the  eye  at  a  little  more  than  two  lines 
from  the  margin  of  the  cornea, 

Erlutions. — By  its  irUernnl  surface  wnth  the  third,  the  nasal,  the  sixth* 
and  tlie  optic  nerve,  tlie  cxViwry  ganglion  and  nen-es,  the  ophthalmic  artery 
and  vein,  the  adipose  tiissue  of  the  orbit,  tlie  inferior  oblique  muscle  and 
the  eyeball.  By  its  external  surface  with  the  periosteum  of  llie  orbit ;  and 
by  the  upper  border  with  tlie  lachrymal  vessels  and  nerve  and  the  lachry- 
mal gland. 

The  recti  muscles  present  several  characters  which  are  common  to  all ; 
thus  they  are  thin,  have  each  the  form  of  an  isosceles  triangle,  bear  the 
same  relation  to  the  globe  of  tlie  eye,  and  are  inserted  in  a  similar  manner 
into  ttie  sclerotica,  at  about  two  lines  from  tlie  circumference  of  die  cornea. 
The  points  of  difference  relate  to  thickness  and  length;  the  internal  rectus 
is  the  thickest  and  sliortest,  the  external  rectus  the  longest  of  tlie  four,  and 
the  superior  rectus  the  most  thin.  The  insertion  of  the  four  recti  muscles 
into  the  globe  of  the  eye  forms  a  tendinous  expansion,  which  is  continued 
as  far  as  the  margin  of  the  cornea,  and  is  called  the  tjjnica  albuginea. 

The  Obliqous  Supkrior  (trochlearis)  is  a  fusiform  muscle  armng  from 
the  nirugin  of  ttie  optic  foramen,  and  from  the  fibrous  sheath  of  the  optic 
nerve  ;  it  passes  forwards  to  the  pulley  beneath  the  internal  angular  pro- 
cess of  die  frontal  bone  ;  its  tendon  is  tlien  reflected  beneath  the  superior 
rectus  muscle,  to  the  outer  and  posterior  part  of  the  globe  of  the  eye, 
where  it  Is  inserted  into  tlie  sclerotic  coat,  near  the  entrance  of  the  optic 
nerve.  The  tendon  is  surrounded  by  a  synovial  membrane,  while  passing 
through  the  cartilaginous  pulley. 

Relations.  —  By  its  mpenor  surface  with  the  fourth  nerve,  the  supra- 
trochlear nerve,  and  with  the  periosteum  of  the  orbit.  By  tlie  inferior 
mrface  widi  the  adipose  tissue  of  the  orbit,  the  upper  border  of  the  inter- 
nal rectus  and  the  vessels  and  nerves  in  relation  with  that  border. 

The  OoL!QLTUs  Inferior,  a  thin  and  narrow*  muscle,  arises  from  the 
inner  margin  of  the  sviperior  maxillary*  bone,  immediately  external  to  the 
lachrymal  groove,  and  passes  beneath  the  inferior  rectus^  to  be  inserted 
into  llie  outer  and  posterior  part  of  llie  eyeball,  at  about  two  lines  from 
the  entrance  of  the  optic  nerve. 

Relations,  —  By  its  superior  surface  with  the  inferior  rectus  muscle  and 
with  the  eyeball ;  and  by  the  inferior  surface  with  the  periosteum  of  the 
floor  of  the  orbit,  and  the  external  rectus  muscle. 

According  to  Mr.  Farrall*  the  muscles  of  the  orbit  are  separated  from 
the  globe  of  the  eyeball  and  from  the  structures  immediately  surrounding 
tlie  optic  nerve,  by  a  distinct  fascia,  which  is  continuous  with  the  broad 
tarsal  ligament  and  with  the  tarsal  cartOages.  This  ftiscia  the  autlior  terms 
llie  tunka  vaginalis  oculi^j  it  is  pierced  anteriorly  for  the  passage  of  tlie 
six  orbital  muscles,  by  six  openings  through  which  tlie  tendons  of  the 
muscles  play  as  through  pulleys.  The  use  assigned  to  it  by  Mr,  Farrall 
IS  to  protect  the  eyeball  from  the  pressure  of  its  muscles  dnring  tlieir  ac- 
tion.    By  means  of  this  structure  the  recti  muscles  are  enabled  to  impress 

♦  Tn  n  pjiper  rea<l  before  the  Royal  Society,  on  the  lOUi  of  JunC|  1841* 
f  I'll  is  fascia  wa»  first  described  by  Mr»  Dalryin|ile  in  bit  work  on  the  ^^Anatomy  ol 
Ihtt  ilunmn  Eye."  1S34, 
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a  rotatory  movement  upon  the  eyeball ;  and  in  animals  provided  with  a 
retractor  muscle,  they  also  act  as  antagonists  to  its  action. 

Jettons. — The  levator  palpebrse  raises  the  upper  eyelid.  Ihe  four  recti, 
acting  singly,  pull  the  eyeball  in  the  four  directions ;  upwards,  downwards, 
inwards,  and  outwards.  Acting  by  pairs,  they  carry  the  eyeball  in  the 
diagonal  of  these  directions,  viz.  upwards  and  mwards,  upwards  and  out- 
wards, downwards  and  inwards,  or  downwards  and  outwards.  Acting  all 
together,  they  directly  retract  the  globe  within  the  orbit,  'fhe  superior 
oblique  muscle,  acting  alone,  rolls  the  globe  inwards  and  forwards,  and 
carries  the  pupU  outwards  and  downwards  to  the  lower  and  outer  angle 
of  the  orbit.  The  inferior  oblique,  acting  alone,  rolls  the  globe  outwards 
and  backwards,  and  carries  the  pupil  outwards  and  upwards  to  the  upper 
and  outer  angle  of  the  eye.  Both  muscles  acting  together,  draw  the  eye- 
ball forwards,  and  give  the  pupil  that  slight  degree  of  eversion  which  en- 
ables it  to  admit  the  largest  field  of  vision. 

4.  Misal  Group. — Pyramidalis  nasi. 
Compressor  nasi. 
Dilatator  naris. 

The  PvHAiffiDALis  Nasi  is  a  small  pyramidal  slip  of  muscular  fibres  sent 
downwards  upon  the  bridge  of  the  nose  by  the  occipito-frontalis.  It  is 
inserted  into  the  tendinous  expansion  of  the  compressores  nasi. 

Relations, — By  its  upper  surface  with  the  integument ;  by  its  under  sur- 
face with  the  periosteum  of  the  frontal  and  nasal  bone.  Its  outer  border 
corresponds  with  the  edge  of  the  orbicularis  palpebrarum,  and  its  inner 
border  with  its  fellow,  from  w^ich  it  is  separated  by  a  slight  interval. 

The  Compressor  Nasi  is  a  thin  and  triangular  muscle ;  it  arises  by  its 
apex  fi^m  the  canine  fossa  of  the  superior  maxillary  bone,  and  spreads  out 
upon  the  side  of  the  nose  into  a  thin  tendinous  expansion,  which  is  con- 
tinuous across  its  ridge  with  the  muscle  of  the  opposite  side. 

Relations.  —  By  its  superficial  surface  with  the  levator  labii  superioris 
proprius,  the  levator  labii  superioris  alseque  nasi,  and  the  integument ;  by 
Its  deep  surface  with  the  superior  maxillary  and  nasal  bone,  and  with  the 
alar  and  lateral  cartilages  of  the  nose. 

The  Dilatator  Naris  is  a  thin  and  indistinct  muscular  apparatus  ex- 
panded upon  the  ala  of  the  nostril,  and  consisting  of  an  anterior  and  a 
posterior  slip.  The  anterior  slip  (levator  proprius  alae  nasi  anterior)  ex- 
tends between  the  lateral  and  alar  cartilage  at  about  midway  between  the 
tip  and  the  attached  margin  of  the  nose.  The  posterior  slip  (levator  pro- 
prius alae  nasi  posterior)  is  attached  above  to  the  margin  of  the  nasal  pro- 
cess of  the  superior  maxillary  bone,  and  below  to  the  small  cartilages  of 
the  ala  nasi.  These  muscles  are  difficult  of  dissection  from  the  close 
adherence  of  the  integument  to  the  nasal  cartilages. 

Actions.  —  The  pyramidalis  nasi,  €is  a  point  of  attachment  of  the  occi- 
pito-frx)ntalis,  assists  that  muscle  in  its  action :  it  also  draws  down  the 
inner  angle  of  the  eyebrow,  and  by  its  insertion  fixes  the  aponeurosis  of 
the  compressores  nasi.  The  compressores  nasi  appear  to  act  in  expanding 
rather  than  in  compressing  the  nares;  hence  probably  the  compressed 
state  of  the  nares  from  paralysis  of  these  muscles  in  the  last  moments  of 
life,  or  in  compression  of  the  brain.  The  use  o^the  dilatator  naris  is  ex 
pretsed  m  its  name. 
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6.  Superior  Labial  G/-<?v/i.— Orbicularis  oris, 

Levator  laVu  superioris  ala^que  nas]| 

Levator  labii  superioris  proprius, 

Levator  ariguli  oris, 

Zy  go  mat  ic  ui*  m  aj  o  r , 

Zygomaticus  minor, 

Depressor  labii  superioris  alseque  nasi. 

The  Orbicularis  Oris  is  a  sphincter  muscle,  completely  surrounding 
the  moutli,  and  possessing  consequently  neither  origin  nor  insertion,  ft 
is  composed  of  two  thick  semicircular  planes  of  fibres,  which  embrace  the 
rima  of  the  mouthy  and  interlace  at  iJieir  exlrtmities,  where  tliey  are  con- 
tinuous with  the  fibres  of  the  buccinator,  and  of  the  other  muiscles  con- 
nected with  the  angle  of  the  mouth.,  The  upper  segment  is  attache<l  by 
means  of  a  small  muscular  fasciculus  (naso-labialis)  to  the  colurnna  of  llie 
nose ;  and  other  fccicuii  connected  with  both  segments  ajid  attached  to 
the  maxillary  bones  are  termed  "  accessorii," 

Relatl(ms.—By  its  snperfichd  surface  with  the  integument  of  the  lips, 
with  w^hich  it  is  closely  connected.  By  its  d^ep  smjace  with  the  mucous 
membrane  of  the  mouth,  the  labial  glands  and  coronary  arteries  being 
i  nle  rpose  d .  B y  its  cirawiference  w  ith  the  n  u  in  e  rous  m  u scles  w h  ic  h  ra o ve 
the  lips,  and  by  the  inner  border  with  the  mucous  membrane  of  the  rima 
of  I  he  mouth. 

The  Levator  Labii  Superioris  Al.^que  Nasi  is  a  thin  triangular 
muscle ;  it  m^es  from  llie  upper  part  of  the  nasal  process  of  the  superior 
maxillary  bone  ;  and  becoming  broader  as  it  descends,  is  inserted  by  two 
distinct  portions  into  the  ala  of  the  nose  and  upper  lip, 

Relatiam. — By  its  superficial  surface  w  ilh  part  of  the  orbicularis  palpe- 
brarum muscle,  the  facial  arterj-,  and  die  integument.  By  its  deep  surface 
wnth  the  superior  maxilhu*y  bone,  compressor  nasi,  alar  cartilage,  and 
w  ith  a  muscular  fasciculus  attached  only  to  the  bone,  and  thence  called 
muscuhis  anomalus. 

The  Levator  Labii  Superioris  Proprius  />  a  thin  quadrilateral  mus- 
cle :  it  arises  from  tiie  lower  border  of  tlie  orbit,  and  passing  obliquely 
downwards  and  inwards,  is  inseded  into  the  integument  of  tlie  upper  lip ; 
its  deep  fibres  being  blended  w^ith  those  of  the  orbicularis. 

Relatlans. — By  its  superjidfii  sutface  with  the  lower  segment  of  the 
orbicularis  palpebrarum,  with  the  facial  artery,  and  with  the  integument. 
By  its  deep  surface  with  the  origins  of  the  compressor  nasi  and  levator 
anguli  oris  muscle,  and  with  Uie  inlra-orbital  artery  and  nerve. 

The  Levator  Anguli  Oris  arises  from  the  canine  fossa  of  llie  supenor 
maxillary  bone,  and  passes  outwards  to  be  inserted  into  the  angle  of  the 
jaouth,  intermingling  its  fibres  with  those  of  the  orbicularis,  zygamatioi, 
and  depressor  anguli  oris. 

Rt'latiofis. — By  its  superficial  stufice  w  idi  the  levator  labii  superioris 
proprius,  the  branches  of  the  infra-orbital  artery  and  nerve,  and  inferiorly 
with  the  integument.  By  its  deep  surface  with  the  superior  maxillarj'  bone 
and  buccinator  muscle. 

The  Zygomatic  muscles  are  two  slender  fasciculi  of  fibres  which  arise 
from  the  raalar  bone,  and  are  inserted  into  the  angle  of  the  moulh,  where 
they  are  continuous  -wi^  the  other  muscles  attached  to  this  part.  The 
Jtygomaticus  minor  is  situated  in  front  of  the  major,  and  is  continuous  at 
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its  insertion  with  the  levator  labii  superioris  proprius;  it  is  not  unfre- 
quently  wanting. 

RelaHons. — The  zygomaticus  major  muscle  is  in  relation  by  its  superficial 
furface  with  the  lower  segment  of  the  orbicularis  palpebrarum  above,  and 
the  fat  of  the  cheek  and  integument  for  the  rest  of  its  extent.  By  its  deep 
surface  with  the  malar  bone,  the  masseter,  and  buccinator  muscle,  and 
the  facial  vessels.  ITie  zygoviaticus  rrUnarj  being  in  front  of  tlie  major, 
has  no  relation  with  the  masseter  musck,  while  inferiorly  it  rests  upon  the 
evator  anguli  oris. 

The  Depressor  Labii  Superioris  Aljequr  Nasi  (myrtiformis)  is  seen 
by  drawing  upwards  the  upper  lip,  and  raising  the  mucous  membrane. 
It  is  a  small  oval  slip  of  muscle,  situated  on  each  side  of  the  frsenum, 
arising  from  the  incisive  fossa,  and  passing  upwards  to  be  inserted  into 
the  upper  lip  and  into  the  ala  and  columna  of  the  nose.  This  muscle  is 
continuous  by  its  outer  border  with  the  edge  of  the  compressor  nasi. 

Relations. — ^By  its  superficial  surface  with  the  mucous  membrane  of  the 
mouth,  the  orbicularis  oris  and  levator  labii  superioris  alaeque  nasi  muscle ; 
and  by  its  deep  surface  with  the  superior  maxillary  bone. 

Actions. — The  orbicularis  oris  produces  the  direct  closure  of  the  lips 
by  means  of  its  continuity  at  the  angles  of  the  mouth  with  the  fibres  of  the 
buccinator.  When  acting  singly  in  the  forcible  closure  of  the  mouth,  the 
integument  is  thrown  into  wrinkles  in  consequence  of  its  firm  connexion 
with  the  surface  of  the  muscle.  The  levator  labii  superioris  ala^que  nasi 
lifts  the  ^per  lip  with  the  ala  of  the  nose,  and  expands  the  opening  of  the 
nares.  The  depressor  labii  superioris  alaeque  nasi  is  the  antagonist  to  this 
muscle,  drawing  the  upper  lip  and  ala  of  the  nose  downwards,  and  con- 
tracting the  opening  of  the  nares.  The  levator  labii  superioris  proprius 
is  the  proper  elevator  of  the  upper  lip  ;  acting  singly  it  draws  the  lip  a 
little  to  one  side.  The  levator  anguli  oris  lifts  the  angle  of  the  mouth  and 
draws  it  inwards,  while  the  zygomatic  pull  it  upwards  and  outwards,  as 
in  laughing. 

6.  Inferior  Labial  Group. — Depressor  labii  inferioris, 

Depressor  anguli  oris. 
Levator  labii  mferioris. 

Dissection. — To  dissect  the  inferior  labial  region  continue  the  vertical 
section  from  the  margin  of  the  lower  lip  to  the  point  of  the  chin.  Then 
carry  an  incision  along  the  margin  of  the  lower  jaw  to  its  angle.  Dissect 
off  the  integument  and  superficial  fascia  from  the  whole  of  this  surface, 
and  the  muscles  of  the  inferior  labial  region  will  be  exposed. 

The  Depressor  Labii  Inferioris  (quadratus  menti)  arises  from  the 
oblique  line  by  the  side  of  the  symphysis  of  the  lower  jaw,  and  passing 
upwards  and  inwards  is  inserted  into  the  orbicularis  muscle  and  integu- 
ment of  the  lower  lip. 

•  Relations. — By  its  superficial  surface  with  the  platysma  myoides,  part 
of  the  depressor  anguli  oris,  and  with  the  integument  of  the  chin,  with 
which  it  is  closely  connected.  By  the  deep  surface  with  the  levator  labii 
inferioris,  the  labial  glands  and  mucous  membrane  of  the  lower  lip,  and 
with  the  mental  nerve  and  artery. 

The  Depressor  Anguli  Oris  (triangularis  oris)  is  a  triangular  plane  of 
muscle  ariting  by  a  broad  base  from  the  external  oblique  ridge  of  the 
16 
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lower  jaw,  and  inserted  by  its  apex  into  the  angle  of  the  mouth,  where  ii 
is  continiioiis  with  the  levator  anguli  oris  and  zjgomaticus  raajor* 

Relafions, — By  its  mperjidal  surface  with  the  integument ;  and  by  it 
deep  surface  with  the  depressor  labii  inferioriis,  the  bucxinatOFj  and 
branches  of  the  mental  nerve  and  artery. 

The  Levator  Labii  Inferioris  (levator  menti)  is  a  small  conical  slip 
of  nuiscle  a  thing  from  the  incisive  fossa  of  the  lower  jaw,  and  inserted 
into  the  integument  of  the  ehin.  It  is  in  relation  with  the  mucous  mem- 
brane of  the  mouth,  with  its  fellow,  and  with  the  depressor  labii  inferioris,.| 

Jldions.  —  The  depressor  labii  inferioris  dra^vs  the  lower  lip  directlyl 
downwards^  and  at  tlie  same  time  a  little  outwards.  The  depressor  an- 
giili  oris,  from  the  radiate  direction  of  its  fibres,  will  pull  the  angle  of  the 
mouth  either  downwards  and  inwards,  or  downwards  and  outwards,  and 
be  expressive  of  grief;  or  acting  with  the  levator  anguli  oris  and  zygo- 
matieus  major,  it  will  draw  the  angle  of  the  mouth  directly  backrwards. 
I'he  levator  labii  inferioris  raises  and  protrudes  the  integument  of  the 
chin* 

1.  Maxillary  grovp, — ^Masseter, 
~  Temporalis, 

Buccinator, 

Pter)^goideus  extemus, 
Pterygoideus  internus. 

IXssedion. — llie  raasseter  has  been  already  exposed  by  the  preceding 
dissection. 

The  iMaSv^eter  (fwttf(fdofjiaj,  to  chew,)  is  a  short,  thick,  and  sometimes 
quadrilatt*ral  muscle,  composed  of  two  planes  of  fibres,  superficial  and 
deep.  The  super^dal  layer  arises  by  a  strong  aponeurosis  from  the 
tuberosity  of  the  superior  maxillary  bone,  tlie  lower  border  of  tlie  malar 
bone  and  zygoma,  and  passes  backwards  to  be  inserted  into  the  ramus 
and  angle  of  the  inferior  maxilla.  The  deep  layer  arises  from  the  poste- 
rior part  of  die  zygoma,  and  passes  forwards,  to  be  inserted  into  the 
upper  half  of  tlie  ramus.  This  muscle  is  tendinous  and  muscular  in  its 
slruclure. 

Relations.  —  By  its  external  surface  vnih  the  Z}gomaticus  major  and 
risorius  Santorini  muscle,  tlic  parotid  gland  and  Steuon's  duct,  tl»e  trans- 
verse facial  arterjr,  the  pes  anst-rinus  and  the  integument.  By  its  internal 
surface  with  the  temporal  muscle,  the  buccinator,  n^om  which  it  is  separated 
by  a  mass  of  fat,  and  witli  the  ramus  of  the  lower  jaw.  By  its  posterior 
border  with  the  parotid  gland ;  and  by  llie  anterior  border  with  the  facial 
art+T}'  and  vein» 

Dissection,  —  Make  an  incision  along  the  upper  border  of  the  zj^goma, 
for  the  purpose  of  separating  the  temporal  fascia  from  its  attachment.  Then 
sbvv  through  the  zygomatic  process  of  the  malar  bone,  and  through  the 
root  of  the  zygoma,  near  to  the  meatus  auditorius.  Draw  down  the 
zygoma,  and  wjih  it  the  origin  of  the  masseter,  and  dissect  the  latter 
muscle  away  from  the  ramus  and  angle  of  the  inferior  maxilla.  Now  re- 
move the  temporal  fascia  from  the  rest  of  its  attaeliment,  and  the  whole  of 
the  temporal  muscle  will  be  exposed. 

TheTfr:3iP0RAL  is  a  broad  and  radiating  muscle  occup)ing  a  considers 
ble  extent  of  the  side  of  the  head  and  filling  ihe  Icmporai  fossa.  It  ii 
covered  in  by  a  very  dense  fascia  (temporal  fascia)  wliich  is  attached  aloD 
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the  temporal  ridge  on  the  side  of  the  skull,  extending  from  the  external 
an^ar  process  of  the  frontal  bone  to  the  mastoid  portion  of  the  temj)oral ; 
inferiorly,  it  is  connected  to  the  upper  border  of  the  zygoma.  The  muscle 
arises  by  tendinous  fibres  from  the  whole  length  of  the  temporal  ridge, 
and  by  muscular  fibres  firom  the  temporal  fascia  and  entire  surface  of  the 
temporal  fossa.  Its  fibres  converge  to  a  strong  and  narrow  tendon,  which 
is  inserted  into  the  apex  of  the  coronoid  process,  and  for  some  way  down 
upon  its  inner  surface. 

Relations.  —  By  its  external  surface  with  the  temporal  fascia,  which  se- 
parates it  from  the  attollens  and  attrahens  aurem  muscle,  tlie  temporal 
vessels  and  nerves ;  and  with  the  zygoma  and  masseter.  By  its  internal 
surface  with  the  bones  forming  the  temporal  fossa,  the  external  pterygoid 
muscle,  a  part  of  the  buccinator,  and  the  internal  maxillary  artery  with  its 
deep  temporal  branches. 

By  sawing  through  the  coronoid  process  near  to  its  l)ase,  and  pulling  it 
upwards,  together  with  the  temporal  muscle,  which  may  be  dissected  from 
the  fossa,  we  obtain  a  view.jrf  the  entire  extent  of  the  buccinator  and  of 
the  external  pterygoid  muscle. 

The  Buccinator  {buccinaj  a  trumpet),  the  trumpeter's  muscle,  arises 
from  the  alveolar  process  of  die  superior  maxillary  and  from  the  external 
oblique  line  of  the  inferior  maxillary  bone,  as  far  forward  as  the  second 
bicuspid  tooth,  and  from  the  pterygo-maxillary  ligament.  This  ligament 
is  the  raphe  of  union  between  the  buccinator  and  superior  constrictor 
muscle,  and  is  attached  by  one  extremity  to  the  hamular  process  of  the 
internal  pterygoid  plate,  and  by  the  other  to  the  extremity  of  the  molar 
ridge.  The  fibres  of  the  muscle  converge  towards  the  angle  of  the  mouth 
where  they  cross  each  other,  the  superior  being  continuous  with  the  infe- 
rior segment  of  the  orbicularis  oris,  and  the  inferior  with  the  superior 
segment.     The  muscle  is  invested  externally  by  a  thin  fascia. 

Relations, — By  its  external  surface ^  posteriorly  with  a  large  and  rounded 
mass  of  fat,  which  separates  the  muscle  from  the  ramus  of  the  lower  jaw, 
the  temporal,  and  the  masseter ;  anteriorly  with  the  risorius  Santorini,  the 
zygomatici,  the  levator  anguli  oris,  and  the  depressor  anguli  oris.  It  is 
also  in  relation  with  a  part  of  Stenon's  duct,  which  pierces  it  opposite  the 
second  molar  tooth  of  the  upper  jaw,  with  the  transverse  facial  artery,  the 
branches  of  the  facial  and  buccal  nerve,  and  the  facial  artery  and  vein. 
By  its  internal  surface  with  the  buccal  glands  and  mucous  membrane  of 
the  mouth. 

The  External  Pterygoid  is  a  short  and  thick  muscle,  broader  at  its 
origin  than  at  its  insertion.  It  arises  by  two  heads,  one  from  the  pterygoid 
ridge  on  the  greater  ala  of  the  sphenoid;  the  otiier  from  the  external 
pterygoid  plate  and  tuberosity  of  the  palate  bone.  The  fibres  pass  back- 
wards, to  be  inserted  into  the  neck  of  the  lower  jaw  and  the  interarticular 
fibro-cartilage.  The  internal  maxillary  artery  frequently  passes  between 
the  two  heads  of  this  muscle. 

Relations.  —  By  its  external  surface j  with  the  ramus  of  the  lower  jaw, 
the  temporal  muscle,  and  the  internal  maxillary  artery ;  by  its  internal 
surf  ace,  with  the  internal  pterygoid  muscle,  internal  lateral  ligament  of  the 
lower  jaw,  arteria  meningea  media,  and  inferior  maxillary  nerve  ;  and  by 
Its  upper  bardeTy  with  the  muscular  branches  of  the  inferior  maxillaiy 
neire ;  the  internal  maxillary  artery  passes  between  the  two  heads  of  thi^i 
miucle,  anl  its  lower  origin  is  pierced  by  the  buccal  nerve. 
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Fig.  108* 


Tlie  external  pterj'goid  muscle  must  now  be  remored,  die  ramus  of  1 
lower  jaw  sawn  through  its  lower  lijird,  and  the  head  of  die  bone  dislo 
cated  from  its  socket  and  withdrawn,  for  die  purpose  of  seeing  die  ptery 
goideus  intern  us. 

The  Internal  Pterygoid  is  a  thick  quadrangular  muscle.  It  ari$e$i 
from  the  pterygoid  fossa,  and  descends  obliquely  backwards,  to  be  in^i 
serted  into  the  ramus  and  ang^le  of  the  lower  jaw :  it  resembles  die  mas5e*1 
ter  in  appearance  and  direction,  and  was  named  by  Winslow  the  internal^ 
masseter. 

Relfitions. — By  its  erlemal  sxtrfatty  with  the  external  pterj'goid,  the  in 
ferior  maxillar}'  nerve  and  its  branches,  the  internal  maxillary  artery  m\A\ 
branches,  the  internal  lateral  ii«^meutj  and  the  ramus  of  the  lower  jaw 
By  its  internal  surface y  with  the  tensor  palati,  superior  constrictor  andl 
fascia  of  the  pharyn^  ;  and  by  its  posterior  border,,  with  t]»e  parotid  ^land. 

Jktions* — The  maxillary  muscles  are  die| 
active  aeents  in  mastication,  and  form  an  ap*| 
^  parat us  beautifully  fitted  (or  that  otbce.  The 
buccinator  circumscribes  the  cavity  of  t}\€ 
'f\^  mouth,  and  with  the  aid  of  the  tongue,  keepgl 
'  'ff^  the  food  under  the  immediate  pressure  of  the 
f  teeth.  By  means  of  its  connexion  with  the 
"r  superior  constrictor,  it  shortens  Uie  cavity  of 
r^^^  tlie  pharynx  from  before  backwards,  and  btt* 
J  lies  an  important  auxiliary  in  deglutition*^ 
The  temporal,  the  masseter,  and  the  internal 
pterygoid,  are  the  bniising  muscles,  drawing 
the  lower  jaw  against  die  upper  with  great 
force.  Tlie  two  latter,  bv  the  obliquity  of  tiieir  direction,  assist  the  ex- 
ternal pterygoid  in  grinding  the  food,  by  carrjinsf  tlie  bwer  jaw  forward 
upon  the  upper ;  the  jaw  bein|i^  brought  back  again  by  the  deep  pr^rtion 
of  the  masseter  and  posterior  iibres  of  the  temporal.  The  whole  of  diese 
muscles,  acting  in  succession,  produce  a  rotatory  movemejit  of  the  teeth 
upon  each  other,  %vhich,  with  tlie  direct  action  of  the  lower  jaw  agaiast 
the  upper,  ejects  die  proper  mastication  of  the  food. 

8.  jluricutar  Group, — Attollens  aurcm, 
Attraliens  an  rem, 
Relraliens  aurem» 

Dissection* — The  three  small  muscles  of  the  ear  may  be  exposed  b| 
removing  a  square  of  integument  from  around  the  auricula.     This  opets 
tion  must  be  performed  with  care,  otherwise  the  muscles,  which  are  ex  \ 
tremely  thin,  will  be   raised  with  the  su[»erficial  fascia.     They  iire  bcS 
dissected  by  commencing  with  their  tendons,  and  thence  proceeding  in 
the  course  of  their  radiating  fibres. 

The  Attollens  auri^:m  (superior  auris),  the  largest  of  the  three,  is  a  thin 
triani^ular  plane  of  muscular  fibres  arising  from  the  edge  of  tlie  aponeurosis* 
of  the  oceipito-frontalis,  and  inserted  into  the  upper  part  of  the  concha. 

It  is  in  relation  by  its  external  surface  with  the  integument,  and  by  th 
internal  widi  the  temporal  aponeurosis. 

•  Thf  iwo  ptery  jfoul  miistle*.    Tlie  isytcomatjc  orch  and  the  greatfr  pntt  of  the  T«inij 
4 if  the  lower  javir  |jav«  been  removedi  in  order  to  bring  tltese  fnusclea  inia  vieir. 
The  !^pli»Toifi  oritiin  of  tlio  oxierniil  picrygoid  mu»ole.    2.  lt»  pteryisoid  origin.     3.  Tli^ 
iiiieruaJ  pterygoid  luusct  9. 
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IThe  Attrahens  Aurem  (anterior  auris),  also  tiiangular,  arises  from 
the  edge  of  the  aponeurosis  of  the  occipito-frontalis,  and  is  inserted  into 
the  anterior  part  of  the  helix,  covering  in  the  anterior  and  posterior  tem- 
IK)ral  arteries. 

It  is  in  relaHon  by  its  external  surface  with  the  integument ;  and  by  the 
mtemal  with  the  temporal  aponeurosis  and  with  the  temporal  arteiy  and 
veins. 

The  Retrahens  Aurcm  (posterior  auris),  arises  by  three  or  four  mus- 
cular slips  from  the  mastoid  process.  They  are  inserted  into  the  posterior 
surface  of  the  concha. 

It  is  in  relation  by  its  external  surface  with  the  integument,  and  by  its 
internal  surface  with  the  mastoid  portion  of  the  temporal  bone. 

Actions. — ^The  muscles  of  the  auricular  region  possess  but  little  action 
in  man ;  they  are  the  analogues  of  important  muscles  in  brutes.  Their 
use  is  sufficiently  explained  m  their  names. 

muscles  of  the  neck. 

The  muscles  of  the  neck  may  be  arranged  into  eight  groups  correspond- 
ing with  the  natural  divisions  of  the  region ;  they  are  the — 

1.  Superficial  group. 

2.  Depressors  of  the  os  hyoides  and  larynx. 

3.  Elevators  of  the  os  hyoides  and  larynx. 

4.  Lmgual  group. 

6,  Pharyngeal  group. 

6.  Soft  palate  ffroup. 

7.  Praevertebral  group. 

8.  Proper  muscles  of  the  larynx. 

And  each  of  these  groups  consist  of  the  following  muscles :—  viz. 


1.  Superficial  Group. 
Platysma-myoides, 
Stemo-cleido-mastoideus. 

2.  Depressors  of  the  os  hyoides 

and  larynx. 
Stemo-hyoideus, 
Stemo-thyroideus, 
Thyro-hyoideus, 
Omo-hyoideus. 

3.  Elevators  of  the  os  hyoides 

and  larynx. 
Digastricus, 
Stylo-hyoideus, 
Mylo-hyoideus, 
(renio-hyoideus, 
Gemo-hyo-glossus. 

4.  Muscles  of  the  Tongue. 
Genio-hyo-glossus, 

HjO-gl088U8, 

Lingualis, 
16  • 


Stylo-glossus, 
Pauato-glossus. 

5.  Muscles  of  the  Pharynx. 
Constrictor  inferior, 
Constrictor  medius, 
Constrictor  superior, 
Stylo-pharyngeus, 
Palato-pharyngeus. 

6.  Muscles  of  the  soft  Palate. 
Levator  palati, 

Tensor  palati, 
Azygos  uvulae, 
Palato-glossus, 
Palato-pharyngeus. 

7.  Pravertebral  Group. 
Rectus  anticus  major, 
Rectus  anticus  minor, 
Scalenus  anticus, 
Scalenus  posticus, 
Longus  colli. 
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8  Muscles  of  the  Larynx, 

Criro-lhyroideiis, 
Crico-ar}ta^noideus,  posticus^ 


Crico-arytasnoideus,  1ateraliS| 

Tlj)TO-ar}tienoideus, 

Atytaenoideus- 


Dissection, — Tlie  dissection  of  the  neck  should  be  commenced  by 
making  an  incision  alonf^  the  middle  line  of  its  fore  part  from  the  chin  to 
the  sterfiym,  and  bounding  it  superiorly  and  infer iorly  by  two  transverse 
incisions ;  the  superior  one  being  carried  along  the  margin  of  the  lower  i 
jaw,  and  across  the  mastoid  process  to  the  tubercle  on  the  occipital  bone, 
the  inferior  one  along  the  clavicle  to  the  acromion  process.  The  sc|uare 
flap  of  integument  thus  included  should  be  turned  back  from  the  entire 
side  of  the  neck,  which  brings  into  view  the  superficial  fascia,  and  on  the 
removal  of  a  thin  layer  of  superficial  fascia  tlie  platysma  myoides  will  be  j 
exposed. 

The  Platysma  Myoides  (irXaru^,  ixu^  ft^op,  broad  muscle-like  lamella),  | 
IS  a  thin  plane  of  muscular  fibres,  situated  between  tiie  two  layers  of  the  \ 
superfoial  cervical  fascia;  it  arises  from  the  integument  over  the  pectoralisj 
major  and  deltoid  muscles,  and  passes  obliquely  upwards  and  inwards! 
along  t^le  side  of  the  neck  to  be  inserted  into  the  side  of  the  chin,  oblique 
line  of  the  lower  jaw^  the  angle  of  the  mouth,  and  into  the  cellular  tissue 
of  the  face.  The  most  anterior  fibres  are  continuous  beneath  the  chin,  [ 
w^ith  the  muscle  of  the  opposite  side  ;  the  next  interlace  w^ith  tlie  di*pressor  j 
anguli  oris,  and  depressor  labii  inferioris,  and  the  most  posterior  fibres  arei 
disposed  in  a  transverse  direction  across  the  side  of  the  face,  arismg  in  thej 
ceUular  tissue  covering  the  parotid  gland,  and  inserted  into  tlie  angle  of  | 
the  mouth,  constituting  the  risorius  Santoriui.  The  entire  muscle  is  ana*| 
logous  to  the  cutaneous  muscle  of  brutes,  the  panniculus  carnosus. 

Relations. — By  its  exter 
^*^*  ^^^'  surface  with   tlie   integument,] 

with  which  it  is  closely  adhe-J 
rent  below^,  but  loosely  above*] 
By  its  internal  surface,  belo\C] 
tiie  clavicle,  with  the  pectoralisj 
major  and  deltoid ;  in  the  neck,1 
wirJi  the  external  jugular  veiiu 
and  deep  cervical  fascia;  otfj 
the  face,  wuth  the  parotidf 
gland,  tlie  masseter,  the  faciall 
artery  and  vein,  the  buccinator^  j 
the  depressor  angidi  oris,  and] 
the  depressor  labii  inferioris. 

On    raising    the    platysma^ 
throughout   its  whole   extent,^ 
the  s'erno-mastoid  is  brough' 
into  \  lew. 

The  Stern o-cLEtDo-MASToiij 
IS  the  large  oblique  muscle  ofij 

•Tbe  niuscles  of  the  aritmoT  nspect  of  the  neck  ;  on  the  left  tide  the  superftciai  mui 
cle8  aro  seen,  and  on  tlie  right  die  deep.      1.  Tlie  poM«rior  bcUy  of  the  ditcastricus  niu4f 
cle.      2.  hi  anietiuT  heUy.      Tho  aponeurotic  pulleyi  through  which  its  tendon  is 
pu^ftingf  i»  atiaclied   lo  the  body  of  the  os  byoidcs,     3,  4. /Hie  etylo-hyoideu*  niu*clf_ 
tf«tiKfix«d  by  tiie  posterior  belly  of  the  digasirkua.     6»  The  myltKbyoiddu*.     6»  Thm' 
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the  neck,  and  is  situated  between  two  layers  of  the  deep  cervical  fascia 
It  ariseSy  as  implied  in  its  name,  from  the  sternum  and  clavicle  (xXsiJiov), 
and  passes  obliauely  upwards  and  backwards  to  be  inserted  into  the  mas- 
toid process  and  into  the  superior  curved  line  of  the  occipital  bone.  The 
sternal  portion  arises  by  a  rounded  tendon,  increases  in  breadth  as  it 
ascends,  and  spreads  out  to  a  considerable  extent  at  its  insertion.  The 
clavicular  portion  is  broad  and  fleshy,  and  separate  from  the  sternal  portion 
below,  but  becomes  gradually  blended  with  its  posterior  surface  as  it 
ascends. 

ReUttums. — By  its  superficial  surface  with  the  integument,  the  platysma 
myoides,  the  external  jugular  vein,  superficial  branches  of  the  anterior 
cervical  plexus  of  nerves,  and  the  anterior  layer  of  the  deep  cervical  fascia. 
By  its  deep  surface  with  the  deep  layer  of  the  cervical  fascia ;  with  the 
sternoi-clavicular  articulation,  the  sterno-hyoid,  stemo-thyroid,  omo-hyoid, 
sczJeni,  levator  an^li  scapulae,  splenii,  and  the  posterior  belly  of  the  di- 
gastric muscle ;  with  the  phrenic  nerve,  and  the  posterior,  and  supra-sca- 
pular artery ;  with  the  deep  lymphatic  glands,  the  sheath  of  the  common 
carotid  and  internal  jugular  vein,  the  descendens  noni  nerve,  the  external 
carotid  artery  and  its  posterior  branches,  the  commencement  of  the  internal 
carotid  artery;  with  the  cervical  plexus  of  nerves,  the  pneumogastric,.the 
spinal  accessory,  the  hypoglossal,  the  sympathetic  and  the  facial  nerve, 
and  with  the  parotid  gland.  It  is  pierced  on  this  aspect  by  the  spinal  ac- 
cessory nerve  and  by  the  branches  of  the  mastoid  artery.  The  anterior 
border  of  the  muscle  is  the  posterior  boundary  of  the  great  anterior  triangle, 
the  other  two  boundaries  being  the  middle  line  of  me  neck  in  front,  and 
the  lower  border  of  the  jaw  above.  It  is  the  guide  to  the  operations  for 
the  ligature  of  the  common  carotid  artery  and  arteria  innominata,  and  for 
cesophagotomy.  ITie  posterior  border  is  the  anterior  boundary  of  the  great 
posterior  triangle ;  the  other  two  boundaries  being  the  anterior  border  of 
the  trapezius  behind,  and  the  clavicle  below. 

Actions. — ^The  platysma  produces  a  muscular  traction  on  the  mtegu- 
tnent  of  the  neck,  which  prevents  it  from  falling  so  flaccid  in  old  persons 
as  would  be  the  case  if  the  extension  of  the  skm  were  the  mere  result  of 
elasticity.  It  draws  also  upon  the  angle  of  the  mouth,  and  is  one  of  the 
depressors  of  the  lower  jaw.  The  transverse  fibres  draw  the  angle  of  the 
mouth  outwards  and  slightly  upwards.  The  stemo-mastoid  muscles  are 
the  great  anterior  muscles  of  connexion  between  the  thorax  and  the  head. 
Both  muscles  acting  together  bow  the  head  directly  fon^^ards.  The  cla- 
vicular portions,  actmg  mdre  forcibly  than  the  sternal,  give  stability  and 
steadiness  to  the  head  in  supporting  great  weights.  Either  muscle  acting 
singly  would  draw  the  head  towards  the  shoulder  of  the  same  side,  and 
carry  the  face  towards  the  opposite  side. 

Second  Group. — Depressors  of  the  Os  Hyoides  and  Larynx. 
Sterno-hyoid,  Thyro-hyoid, 

Sterno-thyroid,  Omo-hyoid. 

(enio-bfoideus.  7.  The  tongne.  8.  The  hyo-glossus.  9.  The  stylo-gloBsas.  10.  The 
stjio-pharjngeus.  11.  The  sterno-mastoid  muscle.  12.  Its  sternal  origin.  13.  Its  da 
▼icular  origin.  14.  The  sterno-hyoid.  15.  The  sterno-diyroid  of  the  right  side.  16. 
The  tbyro-hyoid.  17.  The  hyoid  portion  of  the  omo-hyoid.  18, 18.  Its  scapular  portion , 
un  the  left  side,  the  tendon  of  the  muscle  is  seen  to  be  bound  down  by  a  portion  of  the 
deep  oerrical  fascia.  19.  The  clavicular  portion  of  the  trapezius.  20.  The  scalenu« 
ftnticas  of  the  riglit  side.    21.  The  scalenus  posticus. 
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Dissection. — These  muscles  are  brought  into  view  by  removing  the 
Jeep  fascia  from  off  the  front  of  the  neck  between  the  two  stemo-raastoid 
muscles,  Tlie  omo-hyoid  to  be  seen  in  its  whole  extent  requirtfs  that  the 
slenio-niastoid  muscle  shmild  be  divided  from  its  orig-in  and  turned  aside, 

The  SxKRNo-HYoiDrus  is  a  narrow  riband-like  muscle,  ansing  tram  the 
posterior  surface  of  I  lie  flr^t  bone  of  the  sternum  and  inner  extremity  of 
the  clavicle*  It  is  inserteti  into  the  lower  border  and  posterior  surface  of 
the  body  of  Uie  os  hyoides.  The  slerno-byoidei  are  separated  by  a  con- 
sidemble  interval  at  tht?  root  of  tlie  neck,  but  aj)proach  each  other  as  tiiey 
ascend:  tliey  are  fa^juently  tmversed  by  a  tendinous  intersection. 

Relotiom, — By  its  esietnal  sinfftce  with  the  deep  cervical  fascia,  the 
platysina  rayoides  and  sterno-masloid  muscle  ;  by  its  intern^il  sarfact  with 
the  sterno-thyroid,  and  thyro-hyoid  muscle,  and  the  superior  tliyroid 
artery. 

The  Sterno-thyhoiofus,  broader  than  the  preceding  beneatli  which  it 
lies,  arises  from  the  [K>sterior  surface  of  the  u}>per  bone  of  the  sternum, 
aild  from  the  cartilage  of  the  first  rib ;  it  is  inserted  into  the  oblitjue  line 
on  the  great  ala  of  the  thyroid  cartilage.  The  inner  borders  oi  these 
muscles  He  in  contact  along  the  middle  line,  and  they  are  generally  marked 
by  a  tendinous  intersection  at  their  lower  part. 

Relaiiofis. — By  its  exknml  surface  with  the  sterno-hynid,  omo-hyoid, 
and  sterno-mastoid  muscle ;  by  its  internal  surface^  with  the  trachea  ajid 
inferior  thyroid  veins,  with  llie  thyroid  giaud^  tlie  lower  part  of  tlie  laiy  nx, 
the  sheath  of  tfie  common  carotid  artery  and  internal  jugular  vein,  witii 
the  subclavian  vein  and  vena  innominata  and  on  the  right  side  with  the 
arteria  innominata.     The  middle  thyroid  vein  lies  along  hs  inner  b(»rder. 

The  THYko-nvoiDEtrs  is  the  continuation  upwards  of  die  sterno- thyroid    I 
muscle.     It  arises  IVom  the  oblique  line  on  the  thyroid  cartilage,  and  is 
insf*rted  into  the  lower  border  of  the  body  and  great  coruu  of  the  os 
hyoides, 

Rtiatiom, — By  its  external  surface  with  the  stemo-hyoid  and  omo-hyoid 
muscle  ;  by  its  interiml  smrjace  widi  the  great  ala  of  the  thyroid  cartilage, 
the  thy ro-hyoi dean  membrane,  and  tlie  superior  laryngeal  artery  and 
nen'e. 

The  Omo-hyoideus  (cSfioTi  shoulder)  is  a  double-bellied  muscle  passing 
obliquely  across  the  neck  from  the  scapula  to  the  os  hyoides:  it  forms  an 
obtuse  angle  beliind  the  sterno-mastoid  muscle,  and  is  retained  in  that 
position  by  means  of  a  process  of  the  deep  cervical  fascia  which  is  con- 
nected to  the  inner  border  of  its  tendon.  It  arises  from  the  upper  border 
of  the  scapula,  and  from  the  transverse  ligament  of  the  supra-scapular 
nolchi  and  is  inneried  into  the  lower  border  of  the  body  of  tire  os  hyoides, 

Rdatians. — By  its  mperjiciai  surface  with  the  trapestius,  die  subdavius 
and  clavicle,  the  deep  cervical  fascia  and  pktysma  myoides,  the  sterno- 
mastoid,  and  the  integument.  By  its  deep  surface  with  tlie  brachial  plexus, 
the  scaleni  rauscles,  the  phrenic  nerve,  ihe  sheaih  of  the  common  carotid 
artery  and  jugular  vein,  the  descendens  noni  nerve,  the  sterno-th}roid» 
and  thyro-hyoid  muscle,  and  tlie  sterno-hyoid  at  its  insertion.  The  sca- 
pular portion  of  the  rnu^^cle  divide.^  the  great  posterior  triangle  into  a  su- 
perior or  occipital  tnan^le  ;  and  an  inferior  or  suhclatnan  fnun^/e,  whidi 
contains  the  subclavian  arlery  and  brachial  plexus  of  nerves ;  the  other 
two  boundaries  of  the  latter  being  the  sterno-mastoid  in  Ironl  and  the  cla* 
vicle  below*     The  hyoid  portionof  the  muscle  divides  the  great  aniciw 
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triangle  into  an  inferior  carotid  triangle  situated  below  the  muscle,  and 
into  a  superior  triande  which  lies  above  the  muscle  and  is  a^n  subdi- 
vided by  the  digastncus  into  the  submaxillary  triangle  and  me  superior 
carotid  triangle.  The  otlier  two  boundaries  of  the  inferior  carotid  triangle, 
are  the.  middle  line  of  the  neck  in  front  and  the  anterior  border  of  the 
stemo-mastoid  behind.  The  other  boundaries  of  the  superior  carotid  tri- 
angle are  the  posterior  belly  of  the  digastricus  muscle  above  and  the  an- 
tenor  border  of  the  stemo-mastoid  behind. 

Actions. — The  four  muscles  of  this  group  are  the  depressors  of  the  os 
hyoides  and  larynx.  The  three  former  drawing  these  parts  downwards 
in  the  middle  line,  and  the  two  omo-hyoidei  regulating  their  traction  to 
the  one  or  other  side  of  the  neck,  according  to  the  position  of  the  head. 
The  omo-hyoid  muscles  by  means  of  their  connexion  with  the  cenical 
fascia  are  rendered  tensors  of  that  portion  of  the  deep  cervical  fascia  which 
covers  in  the  lower  part  of  the  neck,  between  the  two  stemo-mastoid 
muscles. 

Third  Group, — Elevators  of  the  Os  Hyoides. 

Digastricus,  Genio-hyoid, 

Stylo-hyoid,  Genio-hyo-glossus. 

Mylo-hyoid, 

Dissection.  —  These  are  best  dissected  by  placing  a  high  block  beneath 
the  neck,  and  throwing  the  head  backwards.  The  integument  has  been 
already  dissected  away,  and  the  removal  of  the  cellular  tissue  and  fat 
brines  them  clearly  into  view. 

The  Digastricus  (5/V,  twice,  yatfnjj,  belly)  is  a  small  muscle  situated 
immediately  beneath  the  side  of  the  body  of  the  lower  jaw ;  it  is  fleshy  at 
each  extremity,  and  tendinous  in  the  middle.  It  arises  from  the  digastric 
fossa,  upon  the  inner  side  of  the  mastoid  process  of  the  temporal  bone, 
and  is  inserted  into  a  depression  on  the  inner  side  of  the  lower  jaw,  close 
to  the  symphysis.  The  middle  tendon  is  held  in  connexion  with  the  body 
of  the  OS  hyoides  by  an  aponeurotic  loop,  through  which  it  plays  as  through 
a  pulley;  the  loop  being  lubricated  by  a  synovial  membrane.  A  thm 
layer  of  aponeurosis  is  given  off  from  the  tendon  of  the  digastricus  at  each 
side,  which  is  connected  with  the  body  of  the  os  hyoides,  and  forms  a 
strong  plane  of  fascia  between  the  anterior  portions  of  the  two  muscles. 
This  fascia  is  called  the  supra-hyoidean. 

Relalions.  —  By  its  superficial  surface  with  the  platysma  myoides,  the 
stemo-mastoid,  the  anterior  fasciculus  of  the  stylo-hyoid  muscle,  the 
parotid  gland,  and  submaxillary  gland.  By  its  deep  surface  with  the 
styloid  muscles,  the  hyo-glossus,  the  mylo-hyoid  muscle,  the  external 
carotid  artery,  the  lingual  and  the  facial  arteries,  the  internal  carotid  artery, 
the  jugular  vein,  and  the  hypoglossal  nerve.  The  digastric  muscle  forms 
the  two  inferior  boundaries  of  the  submaxillary  triangle,  the  superior  boun- 
dary being  the  side  of  the  body  of  the  lower  jaw.  In  the  posterior  half 
of  the  submaxiUaiy  triangle  are  situated  the  submaxillary  gland  and  the 
fiicial  artery. 

The  Stylo-hyoideus  is  a  small  and  slender  muscle  situated  in  imme- 
diate relation  with  the  posterior  belly  of  the  digastricus  muscle,  being 
pierced  by  its  tendon.  It  arises  from  the  middle  of  the  styloid  process, 
and  18  inserted  into  tlie  body  of  the  os  hyoides  near  the  middle  line. 
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Rdaliom,  —  By  its  superficial  surface  with  the  posterior  belly  of  the 
digastric  us,  the  parotid  gland  and  submaxillary  gland  ;  its  deep  relatiomi 
ftre  similar  to  those  of  the  posterior  belly  of  the  tligastricus. 

The  digastricus  and  stylo-hyoideiis  must  be  removed  from  their  con- 
nexion with  the  lower  jaw  and  os  hyoides,  and  turned  aside  in  order  to 
see  the  next  muscle. 

The  MvLO-HYoiDEUs  (^yXii,  mola,  t.  €»  attached  to  the  molar  ridge  of 
the  lower  jaw)  iH  a  broad  triangular  plane  of  muscular  fibres,  forming, 
with  its  fellow  of  the  opposite  side,  the  inferior  w^all  or  floor  of  the  moutii. 
It  arises  from  the  molar  ridge  on  the  lower  jaw,  and  proceeds  obliquely 
inwards  to  be  inserted  into  the  raphe  of  tlie  two  muscles  and  into  the 
body  of  the  os  hyoides ;  tlie  raphd  is  sometimes  deficient  at  its  anterior 
part. 

ReiatioTis.  —By  Its  stiperfidal^  or  inferior  surface^  with  tlie  platysma 
myoides,  the  digastricus,  tlie  supra-hyoidean  fascia,  the  suhmaxiJIarj"  gland 
and  tlie  submental  artery.  By  its  deep  or  superior  surface^  with  the  genio- 
hyoideus,  the  genio-hyo-glossuSj  the  stylo-glossus,  tlie  gustatory  nerve,  tlie 
hypoglossal  nerve,  Wharton's  duct,  tlie  sublingual  gland,  and  the  mucous 
membrane  of  the  floor  of  the  mouth. 

After  the  mylo-hyoideus  has  been  examined,  it  should  be  cut  away  from 
its  origin  and  insertion,  and  completely  removed.  The  view  of  the  next 
muscles  would  also  be  greatly  improved  by  dividing  the  lower  jaw  on  tJie 
near  side  of  the  symphysis,  and  drawing  it  outwards,  or  by  removing  it 
altogether,  if  the  ramus  have  been  already  cut  across  in  dissecting  the  in- 
ternal pterygoid  muscle.  The  tongue  may  then  be  drawn  out  of  the  mouth 
by  meyns  of  a  hook. 

The  Genio-hyoideus  (ypveov,  the  chin)  arises  from  a  small  tubercle  upon 
the  inner  side  of  the  symphysis  of  the  lower  jaw,  and  is  imerted  into  die 
upper  part  of  the  body  of  the  os  hyoides.  It  is  a  short  and  slender  muscle, 
very  closely  connected  with  the  border  of  the  following. 

Rehfio?is.-^By  its  superjldal  or  inferior  surface,  with  the  mylo-hyoideus, 
by  the  deep  or  superior  surface^  witli  the  lower  border  of  the  genio-hyi 
glossus. 

The  Genio-hyo-glossus  (yXutsffa^  the  tongue)  is  a  triangular  muscle 
narrow  and  pointed  at  its  origin  from  the  lower  jaw,  broad  and  fan-shaped 
at  its  attachment  to  the  tongue.  It  arises  from  a  tubercle  immediately 
above  that  of  the  genio-hyoideus,  and  spreads  out  to  be  inserted  into  the 
whole  length  of  the  tongue,  from  its  base  to  the  apex,  and  into  the  body 
of  the  OS  hyoides. 

Relations,  —  By  its  inner  surface  with  its  fellow  of  the  opposite  side* 
By  its  outer  surface  with  the  mylo-hyoideus,  the  hyo-glossus,  tlie  stylo* 
glossus,  lingualis,  the  sublingual  glantl,  the  lingual  artery,  and  the  hypo- 
glossal nen'e.  By  its  upper  border  with  the  mucous  membrane  of  the  floor 
of  the  mouth »  in  the  situation  of  the  fraenum  linguae ;  and  by  the  lower 
border  Vt'ith  the  tj^enio-hyoideus. 

Jictions, — The  whole  of  this  group  of  muscles  acts  upon  the  os  hyoides 
when  the  lower  jaw  is  closed,  and  upon  the  lower  jaw  when  the  os  hyoides 
is  drawn  downwards,  and  fixed  by  the  depressors  of  the  os  hyoides  and 
larj^nx.  The  genio-hyo-glossus  is,  moreover,  a  muscle  of  the  tongue  ;  itj 
action  upon  that  organ  shall  be  considered  with  the  next  group. 
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Fourth  Group. — Muscles  of  the  Tongue. 

Genio-hyo-glossus,  Stylo-glossus, 

Hyo-glossus,  Palato-glossus. 

Lmgualis, 

These  are  already  exposed  by  the  preparation  we  have  just  made ;  there 
remains,  therefore,  only  to  dissect  and  examine  them. 

The  Genio-hyO'glossuSy  the  first  of  these  muscles,  has  been  described 
with  the  last  group. 

The  Hyo-glossus  is  a  square-shaped  plane  of  muscle,  arising  from  the 
whole  length  of  the  great  comu  and  from  the  body  of  the  os  hyoides,  and 
inserted  between  the  stylo-glossus  and  lingualis  into  the  side  of  the  tongue. 
The  direction  of  the  fibres  of  that  portion  of  the  muscle  which  arises  from 
the  body  is  obliquely  backwards ;  and  that  from  the  great  cornu  obliquely 
forwards ;  hence  they  are  described  by  Albinus  as  two  distinct  muscles, 
under  the  names  of  the  basio-glossus,  and  cerato-glossus,  to  which  he 
added  a  third  fasciculus,  arising  from  the  lesser  cornu,  and  spreading 
along  the  side  of  the  tongue,  the  chondro-glossus.  The  basio-glossus 
slightly  overlaps  the  cerato-glossus  at  its  upper  part,  and  is  separated  from 
it  by  the  transverse  portion  of  the  stylo-glossus. 


Fig.  110.» 


RdaHons, — By  its  external  surface 
with  the  digastric  muscle,  the  stylo- 
hyoideus,  stylo-glossus,  and  mylo- 
hyoideus,  with  the  gustatory  nen'^e,  the 
hypoglossal  nerve,  Wharton's  duct  and 
the  sublin^al  gland.  By  its  internal 
surface  wiQi  the  middle  constrictor  of 
the  pharynx,  the  lingualis,  the  genio- 
hyo-glossus,  the  lingual  artery,  and 
theglosso-pharyngeal  nerve. 

T^e  Lingualis. — The  fibres  of  this 
muscle  may  be  seen  towards  the  apex 
of  the  tongue,  issuing  from  the  interval 
between  the  hyo-glossus  and  genio- 
hyo-glossus;  it  is  best  examined  by 
removing  the  preceding  muscle.  It 
consists  of  a  small  fasciculus  of  fibres, 
running  longitudinally  from  the  base, 
where  it  is  attached  to  the  os  hyoides, 
♦o  the  apex  of  the  tongue.  It  is  in  re- 
lation by  its  under  surface  with  the  ranine  artery. 

•  Tlie  styloid  muscles  and  the  muscles  of  the  tongue.  1.  A  portion  of  the  temporal 
bone  of  the  left  side  of  the  skull,  including  the  styloid  and  mastoid  processes,  and  the 
meatus  auditorius  ezternus.  2,  2.  The  right  side  of  the  lower  jaw,  divided  at  iu  sym- 
physis ;  the  left  side  having  been  removed.  3.  The  tongue.  4.  The  genio-hyoideus 
muscle.  5.  The  genio-hyo-glossus.  6.  The  hyo-glossus  muscle,  its  basio-glossus  portion. 
7.  Its  cerato-glossus  portion.  8.  The  anterior  fibres  of  the  lingualis  issuing  from  between 
the  hyo-glossus  and  genio-hyo-glossus.  9.  The  stylo-glossus  muscle,  with  a  small  portion 
of  the  stylo-maxillary  ligament.  10.  The  stylo-hyoid.  1 1.  The  stylo-pharyngeus  muscle. 
12.  The  OS  hyoides.  13.  The  thyro-hyoklean  membrane.  14.  The  thyroid  cartilage. 
15.  The  thyro-hyoideus  muscle  arising  from  the  oblique  line  on  the  thyroid  cartilage. 
!••  The  cricoid  cartilage.  17.  The  crico-thyroidean  membrane,  through  which  the  oi>o- 
— ' — I  of  laffjngotomy  is  performed.     18.  The  trachea.     IP.  The  commencement  ol  tL* 
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The  Stylo-glossus  arises  from  tlie  apex  of  the  styloid  process,  anJ 
from  tlie  sty lo-ra axillary  ligament ;  it  divides  upon  the  &ide  of  the  tonguej 
into  two  purttons,  one  tnmsverse,  which  passes  transversely  inwards  be* 
tween  the  two  portions  ot'  tlie  hyo-glossus,  and  is  lost  among  the  tninsversul 
dbres  of  the  substance  of  the  tongue,  and  anotlier  iongiiudinal,  whic' 
spreads  out  upon  the  side  of  the  tongue  as  far  as  its  ti[). 

Relations. — By  its  ej:ternal  surface  with  tlie  internal  pterj^eoid  muscle^ 
tlie  gustatorj'  nerve,  the  parotid  gland^  sublingual  gland,  and  the  mucout 
membrane  of  the  floor  of  the  tongue.     By  its  inkmal  mrfacc  with  ihrf 
tonsil,  the  superior  constrictor  muscle  of  the  pharynx,  and  the  hyo-glossui 
muscle. 

The  Palato-glossus  passes  between  the  soft  palate,  and  the  side  of  the 
base  of  the  tongue,  forming  a  projection  of  the  mucous  membrane,  whieV 
IS  called  tlie  anterior  pillar  of  the  soft  palate.     Its  fibres  are  lost  sut>eriorIjfJ 
among  the  muscular  fibres  of  the  palato-phary nge us,  and  ioferiorly  amonj^ 
the  fibres  of  die  stylo-glossus  upon  the  side  of  the  tongue.     Thii  musclfj 
mdi  its  fellow^  constitutes  the  constrictor  isthmi  faucium. 

Jidions, — The  genio-hyo-glossus  muscle  effects  several  movements  of 
the  tongue,  as  might  be  expected  from  its  extent.     When  the  tongue  iil 
steadied  and  pointed  by  the  other  muscles,  die  posterior  fibres  of  the  geniojj 
hyo-glossus  would  dart  it  irom  the  mouth,  while  its  anterior  fibres  woul< 
restore  it  to  its  original  position.     The  whole  length  of  the  muscle  acting 
upon  the  tongue,  would  render  it  concave  along  the  middle  line,  and  foriu 
a  channel  for  the  current  of  fluid  towards  the  pharynx,  as  in  sucking.   Thul 
apex  of  the  tongue  is  directed  to  the  roof  of  Uie  mouth,  and  rendered  con<i| 
vex  from  before  backwards  by  the  linmiales.     The  hyo-glossi,  by  drawin 
down  the  sides  of  the  tongue,  render  it  convex  along  the  middle  line.     Rl 
is  drawn  upwards  at  its  base  by  the  palato-glossi,  and  backwards  or  tal 
either  side  by  the  stylo-glossi.     Thus  the  whole  of  the  complicated  move» J 
ments  of  tlie  tongue  may  be  explained,  by  reasoning  upon  the  direction j 
of  the  fibres  of  the  muscles,  and  their  probable  actions.     The  palato-glossi] 
muscles,  assisted  hy  the  uvula,  have  the  power  of  closing  the  fauces  com> 
pletely,  an  action  which  takes  place  in  deglutition. 

Fi/lk  Group, — Muscles  ofihs  Pharynx, 

Constrictor  inferior, 
Constrictor  medius, 
Constrictor  superior. 
Stylo-  phary  nge  us, 
Palato-pharyngeus. 

IHsseciion* — To  dissect  tlie  phaiynx,  the  tracliea  and  oesophagus  are  toj 
>e  cut  through  at  tlie  lower  part  of  the  neck,  and  drawn  upwards  by  di- 
viding the  loose  cellular  tissue  which  connects  the  pharynx  to  the  vertebral  j 
column.  The  saw  is  tlien  to  be  applied  behind  die  styloid  processes,  and! 
the  base  of  the  skull  sawn  through.  The  vessels  and  loose  structure  should  J 
be  removed  from  the  preparation,  and  the  pharj^nx  stuffed  with  tow  orj 
wool  for  the  purpose  of  distending  it,  and  rendering  the  muscle  more  easj 
of  dissection.     The  phar)^nx  is  invested  by  a  proper  pharyngeal  fascia. 

The  Constrictor  Inferior,  the  thickest  of  me  three  muscles  of  thi! 
class,  arises  from  Uie  upper  rings  of  the  trachea,  the  cricoid  cartilage,  and' 
the  oblique  line  of  the  tliyroid.     Its  fibres  spread  out  and  are  imerttd  into 
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die  fibrous  raphe  of  the  middle  of  the  pharynx,  the  inferior  fibres  being 
almost  horizontal,  and  the  superior  obhque,  and  overlapping  the  middle 
constrictor. 

Relations. — By  its  external  surface  with  the  anterior  surface  of  the  ver- 
tebral column,  the  longiis  colli,  the  sheath  of  the  common  carotid  artery, 
the  fitemo-thyroid  muscle,  the  thyroid  gland,  and  some  lymphatic  glancls. 
By  its  internal  surface  with  the  middle  constrictor,  the  stylo-pharyageus, 
the  palato-pharyngeus,  and  the  mucous  membrane  of  the  phaiynx.  By  its 
lower  harder^  near  the  cricoid  cartilage,  it  is  in  relation  with  tne  recurrent 
nerve ;  and  by  the  upper  border  with  the  superior  laryngeal  nerve.  The 
fibres  of  origin  of  this  muscle  are  blended  with  those  of  the  stemo-hyoid, 
stemo-thyroid,  and  crico-thyroid,  and  it  frequently  forms  a  tendinous  arch 
across  the  latter. 

This  muscle  must  be  removed  before  the  next  can  be  examined. 

The  Constrictor  Medius  arises  from  the  ^eat  comu  of  the  os  hyoides, 
from  the  lesser  comu,  and  from  the  stylo-hyoidean  ligament.  It  radiates 
fix)m  its  origin  upon  the  side  of  the  pharynx,  the  lower  fibres  descending 
and  being  overlapped  by  the  constrictor  inferior,  and  the  upper  fibres 
ascending  so  as  to  cover  in  the  constrictor  superior.  It  is  inserted  into  the 
raph^  and  by  a  fibrous  aponeurosis  into  the  basilar  process  of  the  occipital 
bone. 

Relations. — By  its  external  surface  with  the  vertebral  column,  the  longus 
colli,  rectus  anticus  major,  the  carotid  vessels,  inferior  constrictor,  hyo- 
dossus  musde,  lingual  artery,  pharyngeal  plexus  of  nerves,  and  some 
fymphatic  glands.  By  its  irUemal  surface,  with  the  superior  constrictor, 
rtylo-pharyngeus,  palato-pharyngeus,  and  mucous  membrane  of  the  pha- 
rynx. 

The  upper  portion  of  this  muscle  must  be  turned  down,  to  bring  the 
whole  of  the  superior  constrictor  into  view ;  in  so  doing,  the  stylo-pharyn- 
geus  muscle  win  be  seen  passing  beneath  its  upper  border. 

The  Constrictor  Superior  is  a  thin  and  quadrilateral  plane  of  muscu- 
lar fibres  arising  from  the  extremity  of  the  molar  ridge  of  the  lower  jaw, 
from  the  pterygo-maxillary  ligament,  and  from  the  lower  half  of  the  inter- 
nal pterygoid  plate,  and  inserted  into  the  raphe  and  basilar  process  of  the 
occipital  bone.  Its  superior  fibres  are  arched  and  leave  an  interval  be- 
tween its  upper  border  and  the  basilar  process,  which  is  deficient  in  mus- 
cular fibres,  and  it  is  overlapped  inferiorly  by  the  middle  constrictor. 
Between  the  side  of  the  pharynx  and  the  ramus  of  the  lower  jaw  is  a 
triangular  interval,  the  maxiHo-pharyngeal  space,  which  is  bounded  on  the 
irmer  side  by  the  superior  constrictor  muscle ;  on  the  outer  side  by  the 
internal  pterygoid  muscle ;  and  behind  by  the  rectus  anticus  major  and 
vertebral  column.  In  this  space  are  situated  the  internal  carotid  artery, 
the  internal  jugular  vein,  and  the  glosso-pharyngeal,  pneumogastric,  spinal 
accessory,  and  hypo-glossal  nerve. 

Relations.  —  By  its  external  surface  with  the  vertebral  column  and  its 
muscles,  behind ;  with  the  vessels  and  nerves  contained  in  the  maxillo' 
pharyngeal  space  laterally,  the  middle  constrictor,  stylo-pharyngeus.  and 
tensor  palati  muscle.  By  its  internal  surface  with  the  levator  palati, 
palato-phaiyngeus,  tonsil,  and  mucous  membrane  of  the  pharynx,  the 
pfavyngeal  fascia  being  interposed. 

The  Sttlo-fharyngeus  is  a  long  and  slender  muscle  arising  from  ^he 
side  of  the  base  of  the  styloid  process ;  it  descends  between  the 
17  ir 
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Fig.  111.*  superior  and  middle  constrictor  muscles,  and 

spreads  out  beneath  ihe  mucous  membrane 
of  the  pharynx,  its  inferior  fibres  being  in-' 
serted  into  the  posterior  border  of  the  ihyroitll 
cartilage. 

Relations.  —  By  its  external  surface  wifhl 
the   stylo-glossus   myscle,  externa!    carotid" 
artery,  parotid  gland,  and  the  middle  con-< 
strictor.     By  its  inUmal  surface  with  the 
internal  carotid  artery,  internal  jugular  vein,! 
superior  constrictor,  palalo^pharjngeus,  andl 
mucous  membnine.    Along  its  lower  border] 
is  seen  the  glosso-pharjngeal  nerve  whichj 
crosses  it,  opposite  the  root  of  the  tongue,  to] 
pass  between  the  superior  and  middle  con-* 
strictor  and  behind  the  hyo-glossus. 

The  palaio-phnryngeus  is  des^rribed  witJ 
the  muscles  of  the  soft  palate.     It  arises  froii 

the  soft  palate,  and  is  inserted  into  the  inner  surface  of  the  pharynx,  and 

posterior  border  of  the  tijyroid  cartilage. 

Jlctiom, — The  three  constrictor  muscles  are  important  agents  in  deglu-l 

tition ;  tbey  contract  upon  the  morsel  of  food  as  soon  as  it  is  received  bj 

the  pliarj'nx,  and  convey  it  downwards  into  the  oesophagus.     The  stylo*! 

phciiyngei  draw  the  pharynx  upwards  and  widen  it  laterally.    The  palatoJ 

pbaryrigei  also  draw  it  upwards,  and  with  the  aid  of  the  uvula  close  the" 

opeuing  of  the  fauces. 

SiucM  Chroup, — Muscles  of  the  Soft  Palate, 

Levator  palati, 

Tensor  palati,  ^ 

Azygos  uvulae, 

Palato-glossus, 

Palato-pharyngeus. 

IHssection^  —  To  examine  these  muscles,  the  pharynx  must  be  opened 
from  behind,  and  tlie  raucous  raerahrane  carefully  removed  from  off  the 
posterior  surface  of  the  soft  palate. 

The  Levator  Palati,  a  moderately  thick  muscle,  arises  from  the  ex- 
tremity  of  the  petrous  bone  and  from  the  posterior  and  inferior  aspect  of 
the  Eustachian  tube,  and  passing  down  by  the  side  of  the  posterior  nares 
spreads  out  in  the  structure  of  the  soft  palate  as  far  as  the  middle  line. 

Relations. — Externallt/  with  the  tensor  palati  and  siiperior  constrictor 
muscle  ;  internally  and  posteriorly  with  the  mucous  membrane  of  the 
pharj^nx  and  soft  palate ;  and  by  its  lower  border  with  the  palato-pha* 
ryngeus. 

•  A  Bide  vifw  of  the  rnuwrles  of  the  phnryni.  1,  The  traehea.  2.  TJie  cnroiH  cut- 
Ulflge.  3«  The  crioo-ihyroul  inrmbmiie,  4.  Tlie  thyroid  carulnifn.  5.  The  rhyrrwhyoi. 
dean  mernhrane.  6.  The  oa  byuidea.  7.  The  stylo-hyoidertn  liifiinu'til,  8.  The  cpj«o- 
pliagus.  9,  The  inferior  constrictor.  10.  The  middle  constrintor  11,  The  fiiperiof 
(sofistrictor*  12,  The  atylo-pharyiigeii*  nrmaele  pusrinj^  down  l>etween  the  tupertor  And 
middle  con sLnclor.  13.  The  upper  concnve  border  of  the  iwpermr  constrictor;  at  (hig 
(lOint  the  tnuKular  fibres  of  the  pharynx  are  deOcient.  14.  The  pterygo-miixiriiry  li^^ 
'nent.     15.  The  buccitiatonmusule.     16.  The  orbicultiria  oris.     17.  The  myto-hyoidena. 
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Fig.  112.» 
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This  muscle  must  be  turned  down  from 
its  orii^n  on  one  side,  and  removed,  and  the 
superior  constrictor  dWsected  away  from  its   yV 
pterygoid  origin,  to  bring  the  next  muscle 
into  view. 

The  Tensor  Palati  (circurnilexus)  is  a 
slender  and  flattened  muscle  ;  it  arises  from 
the  scaphoid  Ibssa  at  the  base  of  the  inter- 
nal pterygoid  plate  and  from  the  anterior  ^5«^^^^^SE&^  ',.& 
aspect  of  the  Eustachian  tube.  It  descends 
to  the  hamular  process,  around  which  it 
turns  and  expands  into  a  tendinous  aponeu- 
rosis, which  is  imerted  into  the  transverse 
ridge  on  the  horizontal  portion  of  tlie  p^ilate  bone,  and  into  the  rnpk^. 

Halations. — ^By  its  extenml  surface  with  tlie  internal  pterygoid  muscle ; 
its  internal  surface  with  the  levator  palati,  internal  pterygoid  plate, 
ad  superior  constrictor.     In  the  soft  palate,  its  tendinous  expansion  is 
'placed  in  front  of  the  other  muscles  and  in  contact  with  the  mucous  mem- 
brane. 

The  AzYGos  Vvvlm  is  not  a  single  muscle ,  as  might  be  inferred  from 
its  name,  but  a  pair  of  small  muscles  phiced  ^ide  by  side  in  the  mill  die 
line  of  the  soft  palate.  They  a  Hue  from  the  spine  of  the  palate  bone,  and 
are  inserted  into  the  uvula.  By  their  anterior  surface  they  are  connected 
with  the  tendinous  expansion  of  the  levatores  palati,  and  by  tlie  posterior 
with  the  mucous  membrane. 

The  two  next  muscles  are  brought  into  view  throughout  the  whole  of 
their  extent,  by  raising  the  mucous  membrane  from  off  the  pillars  of  the 
^oft  palate  at  each  side. 

The  Palatoglossus  (constrictor  isthmi  faucium)  is  a  small  fasciculus 
of  fibres  tliat  arises  in  the  soft  palate,  and  descends  to  be  inserted  into  the 
side  of  the  tongue.  It  is  the  projection  of  this  small  muscle,  covered  bv 
mucous  membrane,  that  forms  the  anterior  pillar  of  the  soft  palate.  It  ha.* 
been  named  constrictor  isthmi  faucium  from  a  function  it  performs  in 
common  with  the  palato-pharyngeus,  viz.  of  constricting  the  opening  of 
the  fauces. 

The  Palato-pharvngkus  forms  the  posterior  pillar  of  the  fauces ;  it 
arises  by  an  expanded  fasciculus  from  the  lower  part  of  the  soft  palate, 
where  its  fibres  are  continuous  with  those  of  the  muscle  of  the  opposite 

•The  masclefl  of  the  soft  palate.  1.  A  transverse  section  ihroiiiili  the  niidfllf*  of  iho 
bttffr  of  ih**  slculK  dividing  tfie  b.isilar  process  of  the  orcipiml  bt>ne  in  the  midrlle  lint;, 
tnd  the  p4alrou'<i  portion  of  rhe  leinpoml  bone  at  each  side*  2»  The  vomer  covered  by 
tniicous  membrane  and  separating  tht:  two  posterior  nares.  5^  3.  The  Eu^iitnchian  tuber*. 
4,  The  levator  paUili  inUfcle  of  itie  \f*i\  side;  tbo  right  bus  be*en  removed.  5,  The  h'\ 
UluUr  process  of  the  inlemal  pterygoid  pfate  of  the  h»ft  si4le,  nround  which  the  aponeii. 
toaiH  of  the  ion»jr  palati  is  seen  tijt-nin|r,  6.  Tbtf  pteryxo-m axillary  Ujtranient.  7.  The 
fuperior  constrictor  miiscio  of  the  \^H  side^  turned  asid<^.  8.  The  azygos  uvuIib  muscle. 
t>- The  internal  pterygoid  plate,  10.  The  eiterinal  pterygoid  plate.  11.  The  tensor  pa- 
Uti  imi*cle.  I'i.  Its  aponeurosis  expanding:  in  the  Htrncture  of  the  soft  palate.  13.  The 
eJlternQl  pteryKoiil  muscle.  14.  The  attachments  of  two  pair*  of  mti»cles  cut  short ;  ihi> 
ivperior  pair  b<*loii|f  to  the  genio-hyo^glassi  muscles  j  the  inferior  pair  to  the  gcnio- 
lijoidei.  15.  The  attachment  of  the  rnylo-hyoideus  of  one  siffo  and  pun  of  the  opp04«ite* 
16.  Th'  lUachmeiit*  of  the  digastriti  mu5<*le*.     17,  The  depression  on  the  lowet 

jaw  ct  rj;  with  the  submaxiDary  gland.     The  depression  above  ihe  mylo-hym 

deaHi  Oil  ^^nu.  ihe  number  1^  rest^,  correspotid^  with  the  situation  of  the  enblingiml 
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iiide ;  and  is  inserted  into  the  posterior  border  of  the  th)  roid  cartilage. 
This  rauscle  is  broad  above  where  it  forms  the  whole  thickness  of  the ' 
lower  half  rf  the  soft  palate,  narrow  in  tlie  posterior  pillar,  and  a^^in  broad 
nod  thin  in  the  pharynx  where  it  spreads  out  previously  to  its  insertion, 

Hehtiojts, — In  the  soft  palate  it  is  in  relation  with  the  mucous  membrane^ 
botii  by  its  anterior  and  poskrior  surface  ;  above^  with  the  muscular  layer 
formed  by  the  levator  palati»  and  below  with  the  mucous  ^Uinds  situated  * 
;ilong  the  margin  of  the  areh  of  the  palate.  In  the  posterior  pillar  of  th©  'i 
pabte,  it  is  surrounded  for  two-thirds  of  its  extent  by  mucous  membrane 
In  tlie  pharynx,  it  is  in  relation  by  its  outer  surface  with  the  superior  and* 
niidtlle  constrictor  muscles,  and  by  its  inner  surface  with  the  niucoua^ 
mcmbnme  of  ttie  pharynx,  the  pharyngeal  fascia  being  interposed. 

^^clions, — The  azygos  uvulse  shortens  tJie  uvula.  The  levator  palati 
raises  the  soft  palate,  while  the  tensor  spreads  it  out  laterally  so  as  to  form 
a  septum  between  the  pharynx  and  posterior  nares.  Taking  its  fixed  point 
fmm  Ijelow,  the  tensor  palati  will  dilate  the  Eustachian  tube.  The  palato- 
glossus and  pharyngeus  constrict  the  opening  of  the  fauces,  and  hy  drawl- 
ing down  the  soft  palate  they  sen  e  to  press  the  mass  of  food  from  the 
dorsum  of  the  tongue  into  the  pharynx. 

Seventh  Group, — Pr^everiebral  Muscles^ 

Rectus  antic  us  major, 
Rectus  anticus  minor. 
Scalenus  anticus, 
Scalenus  poslicus, 
Longus  colli. 

Dissectwn, — These  muscles  have  already  been  exposed  by  the  removal 
of  the  face  from  the  anterior  aspect  of  the  vertebral  column  ;  all  that  is 
lurther  needed  is  the  removal  of  the  fascia  by  which  they  are  invested. 

I'he  Rectus  Anticus  Major ^  broad  and  thick  above,  and  narrow  and 
pointed  below,  fime^  from  the  anterior  tubercles  of  the  transverse  processes 
of  the  third,  fourth^  fifth,  and  sixth  cemcal  vertebras,  and  is  inserted  into 
tlie  basilar  process  of  the  occipital  bone. 

RelaHoTis. — By  its  aiderior  mrfare  with  the  pharynx,  the  internal  carotid 
artery,  internal  jugular  vein,  superior  cervical  ganglion,  sympathetic  nen'e^ 
pneuniogastric,  and  spinal  accessory  nerve.  By  its  posterior  stirface  with 
the  longus  colli,  rectus  anticus  minor,  and  superior  cenical  vertebra. 

The  Rectus  Anticus  Minor  arises  from  the  anterior  border  of  the  la- 
teral mass  of  the  atlas,  and  is  inserted  into  the  basilar  process ;  its  fibres 
being  directed  obliquely  upwards  and  inwards. 

RelafioTis, — By  its  (inlenor  siirfare  with  the  rectus  anticus  major,  and 
exterually  with  the  superior  cervical  ganglion  of  the  s>'mpathctic.  By  its 
posterior  surface  with  the  articulation  of  the  condyle  of  the  occipital  bone 
with  the  atlas^  and  with  the  anterior  occipito-atloid  ligament. 

The  ScAl^ENUs  Anticus  is  a  triangular  muscle,  as  its  name  implies, 
situated  at  the  root  of  the  neck  and  appearing  like  a  continuation  of  the 
rectus  anticus  miijor ;  it  arises  from  the  anterior  tubercles  of  the  transverse 
processes  of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebrse,  and  is  i^ 
sertcd  into  the  tubercle  upon  the  inner  border  of  the  first  rib. 

Relations.  —  By  its  mitenor  surface  with  the  si  em  o- mastoid  and  oin* 
hyoid  muscle,  with  the  cervicalis  superficialis  and  posterior  scapidar  artery 
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uiih  the  phrenic  nerve,  and  with  the  subclavian  vein,  by  which  it  is  se- 
parate J  from  the  subclarius  muscle  and  clavicle.  By  its  posterior  mrface 
with  the  nerves  which  go  to  form  the  brachial  plexus,  and  below  with  the 
subclavian  arter)'.  By  its  itmtr  side  it  is  separated  from  tlie  longus  coHi 
by  ihe  vertebral  artery.  Its  relations  wuth  the  subclavian  artery  and  vein 
are  very  important,  the  vein  being  before  and  tlie  artery  behind  the 
muscle,* 

The  Scalenus  Posticus  arises  from  the 
posterior  tubercles  of  all  the  cervical  ver- 
tebra tixcepting  the  first.  It  is  inserted  by 
two  i3e&hy  fasciculi  into  the  first  and  second 
ribs.  The  anterior  (scalenus  medlus)  of  the 
two  fasciculi  is  large,  and  occupies  all  tlie 
surface  of  the  first  rib  between  the  groove 
for  the  subclavian  arter}^  and  the  tuberosity. 
The  posterior  (scalenus  posticus)  is  small, 
and  is  attached  to  the  second  rib,  Aibinus 
and  Soemmering  make  five  scaleni. 

RelatioTts,  —  By  its  anterior  surface  \^ith 
the  brachial  plexus  and  subclavian  artery ; 
posterior li/  with  tlie  levator  anguli  scapulae, 
cervicalis  ascendens,  transversalis  colli,  and 
sacro-lumbalis ;  intemaily  with  the  first  in- 
tercostal muscle,  the  first  rib,  the  inter- 
transverse muscleSj  and  cervical  vertebras ; 
and  externally  with  the  sterno-mastoid,  orao* 
hyoidj  supra-scapular  and  posterior  scapu- 
lar arteries. 

The  LoNGUS  Colli  is  a  long  and  flat  muscle,  consisting  of  two  portions. 
The  upper  arises  from  the  anterior  tubercle  of  the  alias,  and  is  imerka 
into  the  transverse  processes  of  the  third,  fourth,  and  fifdi  cervical  verte- 
brse.  The  lower  portion  arises  from  the  bodies  of  the  second  and  third, 
and  transverse  processes  of  the  fourth  and  fifth,  and  passes  down  the  neck, 
to  be  inserted  into  tlie  bodies  of  the  three  lower  cervical  and  three  upper 
dorsal  vertebrae.  We  sliould  thus  arrange  these  attachments  in  a  tabular 
form: — 

Origin,  Insertion, 

J  Atlas    •    •    -      j  3d,  4th,  and  5th  transverse  processes, 

!2d  and  3d  bodies  (  3  lower  cer^ucal  vertebrae,  bodies. 
4th  and  5th  trans-  < 
verse  processes,  (  3  upper  dorsal,  bodies. 


Upper 

portion. 

Lower 
portion. 


In  general  terras,  the  muscle  is  attached  to  the  bodies  and  transverse 

•  Ifi  a  sutjject  dissected  in  the  schoot  of  the  Middlesex  hospital  dtiring  the  winter  of 
^1$41  by  Mr.  Joseph  Ragers^  the  subclavian  artery  of  tha  left  side  was  placed  with  tbe 
t'ltt  in  fruiu  of  die  fcalenus  anticus  muscle. 

j-  The  pnBvcrtebral  group  of  miiPele^H  of  the  neck.  1.  The  rectus  anticus  major  nuif- 
el«i  2-  The  scnleniia  tintious.  3.  The  lower  putt  of  the  lon^s  colli  of  the  riffbt  siitle: 
it  1?  cooeeaied  superiorly  by  the  rectus  anticus  mojor.     4.  The  rectus  antious  minor 

ir«p<*r  portion  of  the  longus  colli  munt^le,     ^,  Its  lower  portion;  the  figure  »c*T» 
•be  »f?vcnih  rervical  vertebra.    7.  The  scalenus  posticus.    8.  The  rectus  In^cralit  of 
Uie  left  ti^e.    9.  One  of  tbo  mienran$versales  musclas. 
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Ijrocesses  of  the  five  superior  cenucal  vertebra?  above,  and  to  the  booies 
of  the  last  three  cervical  and  first  ihreu  dorsal  below, 

RdatUms,  —  By  its  antetior  mrface^  with  the  pharjux,  (Esophagus,  the 
sheatli  of  the  common  carotid,  internal  jugiilar  vein  and  pneumo^astric 
nene,  the  sympathetic  nerve,  inferior  Iiir}'ngeal  nerve,  and  inferior  lii)Toid 
artery.  By  its  posterior  surface  it  rests  upon  tlie  cervical  and  upper  dor- 
sal vertebrae. 

Jlcfi&ns, — The  rectus  anticus  major  and  minor  preserve  the  equilibrium 
of  Uie  head  upon  the  atlas ;  and,  acting  conjointly  with  the  longus  colli, 
flex  and  rotate  the  head  and  t)ie  cervical  portion  of  the  vertebral  column. 
The  scaleni  muscles,  taking  tlieir  fixed  point  from  below,  are  flexors  of 
the  vertebral  column  ;  and,  fi*om  above,  elevators  of  the  ribs,  and  there- 
fore inspiratory  muscles. 

m 

Eighth  Group, — Muscles  of  the  Larynx, 

These  muscles  are  described  widi  the  anatomy  of  the  larynx,  in  Chap- 
ter XL 

MUSCLES    OF    THE    TRUNK. 

The  muscles  of  the  trank  may  be  subdivided  into  four  natural  groups ; 

1,  Muscles  of  the  back.  3.  Muscles  of  the  abdomen. 

2.  Muscles  of  the  thorax.  4.  Muscles  of  the  perineum, 

L  Muscles  of  the  Back. — The  region  of  the  back^  in  consequence  of  its 
extent,  is  common  to  the  neck,  the  upper  extremities,  and  the  abdomen. 
The  muscles  of  which  it  is  composed  are  numerousj  and  may  be  arranged 
mto  six  layers. 


First  Layer, 

Trapezius, 
Latissimus  dorsi. 

SecoTtd  Layer, 

Levator  anguli  scapulae, 
Rliomboideus  minor, 
Rliomboideus  major. 

77iird  Layer. 

Serratus  posticus  superior, 
Serratus  posticus  inferior, 
Splenius  capitis, 
Splenius  colli. 

Fourth  Layer, 

(Dorsal  Group.) 
Sarro-lumbalis, 
Longissimus  dorsi, 
SpinHlis  dorsi. 


(Cervictd  Group.) 
Cervicalis  ascendeos, 
Transversalis  colli, 
Trachelo-  mastoideus, 
Complexus. 

Fijfh  Layer. 

(Dorsal  Group*) 
Semi-s|)inalis  dorsi, 
Semi-spin alis  colli, 

(Cer\'ical  Group.) 
Rectus  posticus  major, 
Rectus  posticus  minor, 
Rectus  lateralis, 
Obliquus  inferior, 
Obliquus  superior* 

SLrth  Layer. 

Multifidus  spinte, 
Levatores  costarum, 
Supra- spin  ales, 
Inter-spmaJes, 
Inter-transversales, 
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First  Layer, 

Dissection. — The  muscles  of  this  layer  are  to  be  dissected  by  making 
an  incision  along  the  middle  line  of  the  back,  from  the  tubercle  on  the 
occipital  bone  to  the  coccyx.  From  the  upper  point  of  this  incision  carry 
ar  second  along  the  side  of  the  neck,  to  the  middle  of  the  clavicle.  Infe- 
riorly,  an  incision  must  be  made  from  the  extremity  of  the  sacrum,  along 
the  crest  of  the  ileum,  to  about  its  middle.  For  the  convenience  of  dis- 
section, a  fourth  may  be  carried  from  the  middle  of  the  spine  to  the  aero 
mion  process.  The  integument  and  superficial  fascia,  together,  are  to  be 
dissected  off  the  muscles,  in  the  course  of  their  fibres,  over  the  whole  of 
this  region. 

The  Trapezius  muscle  (trapezium,  a  quadrangle  with  unequal  sides) 
arises  from  the  superior  curved  line  of  the  occipital  bone,  from  the  liga- 
mentum  nuchae,  supra-spinous  ligament,  and  spmous  processes  of  the  last 
cervical  and  all  the  dorsal  vertebrae.  The  fibres  converge  from  these 
various  points,  and  are  inserted  into  the  scapular  third  of  the  clavicle,  the 
acromion  process,  and  the  whole  length  of  the  upper  border  of  the  spine 
of  the  scapula.  The  inferior  fibres  become  tendinous  near  the  scapula, 
and  glide  over  the  triangular  surface  at  the  posterior  extremity  of  its  spine, 
upon  a  bursa  mucosa.  When  the  trapezius  is  dissected  on  both  sides, 
the  two  muscles  resemble  a  trapezium,  or  diamond-shaped  quadrangle,  on 
the  posterior  part  of  the  shoulders :  hence  the  muscle  was  formerly  named 
cucuUaris  (cucullus,  a  monk's  cowl).  The  cervical  and  upper  part  of  the 
dorsal  portion  of  the  muscle  is  tendinous  at  its  origin,  and  forms,  with  the 
muscle  of  the  opposite  side,  a  kind  of  tendinous  ellipse. 

Relations.  —  By  its  superficial  surface^  with  the  integument  and  super- 
ficial fascia,  .to  which  it  is  closely  adherent  by  its  cervical  portion,  loosely 
by  its  dorsal  portion.  By  its  deep  surface^  from  above  downwards,  with 
the  complexus,  splenius,  levator  anguli  scapulae,  supra-spinatus,  a  small 
portion  of  the  serratus  posticus  superior,  rhomboideus  minor,  rhomboideus 
major,  intervertebral  aponeurosis  which  separates  it  from  the  erector 
si^ina},  and  with  the  latissimus  dorsi.  The  anterior  border  of  the  cervical 
portion  of  this  muscle  forms  the  posterior  boundary  of  the  posterior  tri- 
angle of  the  neck.  The  clavicular  insertion  of  the  muscle  sometimes  ad- 
vances to  the  middle  of  the  clavicle,  or  as  far  as  the  outer  border  of  the 
stemo-mastoid,  and  occasionally  it  has  been  seen  to  overlap  the  latter. 
This  is  a  point  of  much  importance  to  be  borne  in  mind  in  the  operation 
for  ligature  of  the  subclavian  artery.  The  spinal  accessory  nerve  passes 
beneath  the  anterior  border,  near  to  the  clavicle,  previously  to  its  distribu 
tion  to  the  muscle. 

The  ligamentum  nucha  is  a  thin  cellulo-fibrous  layer  extended  from  the 
tubercle  and  spine  of  the  occipital  bone,  to  the  spinous  process  of  the 
seventh  cervical  vertebra,  where  it  is  continuous  with  the  supra-spinous 
ligament.  It  is  connected  with  the  spinous  processes  of  the  rest  of  the 
cern  ?  J  verteorsB,  with  the  exception  of  the  atlas,  by  means  of  a  small 
fibroua  slip  which  is  sent  off  by  each.  It  is  the  analogue  of  an  important 
elastic  ligament  in  animals. 

The  Latissimus  E^orsi  muscle  covers  the  whole  of  the  lower  part  of  ♦he 
back  and  loins.  ^  It  arises  from  the  spinous  processes  of  the  seven  infenor 
dorsal  vertebrae,  from  all  the  lumbar  and  sacral  spinous  ^processes,  from  the 
posterior  third  of  the  crest  of  the  ilium,  and  from  the  three  lower  ribs ;  the 
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latter  origin  takes  place  by  muscular  slips,  which  iadigitate  with  llie  ex- 
ternal oblique  muscle  of  the  abdomen*     The  fibres  from  tliis  exteosive 

Fig.  m* 


origin  converge  as  they  ascend,  and  cmss  the  inferior  angle  of  the  scapula g 
ihey  then  curve  around  tlie  lower  border  of  tlie  teres  major  muscle,  and" 
terminate  in  a  short  quadrilateral  teudoUjt  wlueh  lies  in  front  of  llie  tendon 
of  tlie  tereSj  and  is  inseded  into  the  bicipital  groove.     A  synovial  bursa  \s 
interposed  between  the  muscle  and  the  lower  angle  of  die  scapula,  and 

*  The  first  and  second  and  pnrt  of  tUe  ihird  layer  of  nmacles  of  the  back ;  die  fir«i 
luyer  bcsiiig  shown  upon  ilie  ri^bt,  and  ihe  second  on  the  left  6ide.     1.  The  trapezimij 
muscle.     2.  The  tendinous  portion  whiL-ii,  with  a  cor  responding  portion  iu  the  opposiii] 
j3iUM?h%  f(>rm»  die  tendiiioui!  cllipjiie  on  tho  bauk  of  the  neck.     3.  The  acromjcu  pnx?et| 
and  »pJno  of  the  scapula,     4.  The  tntisEvimus  dorui  muscle.     5.  The  deltoid.     6.  Th« 
musck'3  of  the  dorsum  of  tlie  ftcapula,  Infra'SpinamsT  ter«s  minor,  and  teres  n:ajor.     7.| 
The  external  obiirjue  niuscle,     S.  The  gfiiieij<»  medius,     9,  The  fslutei  maximi.     10.  Thfl 
levator  un^uli  seapida*.      11.  Tho  rbomUnfleiis  minor.      12.  Tho  rhomloideun  muH 
13.  Tlie  splenius  cftpiii*;  ilie  muscle  immediately  above,  and  overlaid  by  the  »p!cmu 
itt  the  complexua.     14.  The  splenius  coUi^  only  partially  seen;  the  common  orijcin  of  thi 
sptenius  h  st^eti  attached  to  the  <tpinou»  prooo»ses  below  tho  lower  border  of  die  rhotn 
boidtru^  major»     15,  The  veriebml  aponeurosis.     16.  Tlie  »erraiU9  poAtiotis  inferior.      IT^ 
The  9npra-$ipiimtua  musucle*     18.  The  infr»*spmatus,     lU,  The  teres  minor  muse)?.     *-iO,  J 
The  lere**  mnjor.     21.  The  long  head  of  the  triceps,  passing  between  the  teres  minor 
%nd  major  to  the  upper  arm.     22.  The  nerratui  mnKtiu!*,  proceeding  forwards  fKiiii  tta 
•itiifin  at  the  base  of  the  scapula.     23.  The  internal  oblique  muscle. 

I*  A^^mall  niii^ular  Ikscicatus  from  tho  pectoralif  major  is  tometimea  found  connected 
wiiL  *liis  teadutt. 
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another  between  its  tendon  and  that  of  the  teres  major.  The  muscle  fre- 
quently receives  a  small  fasciculus  from  the  scapula  as  it  crosses  its  inferior 
angle. 

nelaUans. — ^By  its  superficial  surface  vn\h  the  integument  and  superficial 
&scia ;  the  latter  is  very  dense  and  fibrous  in  the  lumbar  region ;  and  ^vith 
the  trapezius.  By  its  deep  surface  from  below  upwards,  with  the  erector 
spinae,  serratus  posticus  inferior,  intercostal  muscles  and  ribs,  rhomboideus 
major,  inferior  angle  of  the  scapula  and  teres  major.  The  latissimus  dorsi, 
widi  the  teres  major,  forms  the  posterior  border  of  the  axilla. 

Second  Layer,  ^ 

Dissection. — This  layer  is  brought  into  view  by  dividing  the' two  pre- 
ceding muscles  near  their  insertion,  and  turning  them  to  the  opposite 
side. 

The  Levator  Anguli  Scapula  arises  by  distinct  slips,  from  the 
posterior  tubercles  of  the  transverse  processes  of  the  four  upper  cervical 
vertebrae,  and  is  inserted  into  the  upper  angle  and  posterior  border  of 
the  scapula,  as  far  as  the  triangular  smooth  surface  at  the  root  of  its 
spine. 

Relations. — By  its  superficial  surface  with  the  trapezius,  stemo-mastoid 
and  integument.  By  its  deep  surface  with  the  splenius  colli,  transversalis 
colli,  cervicalis  ascendens,  scalenus  posticus,  and  serratus  posticus  supe- 
rior. The  tendons  of  origin  are  interposed  between  the  attachments  of  the 
scalenus  posticus  in  firont,  and  the  splenius  colli  behind. 

The  Rhomboideus  Minor  (rhombus,  a  parallelogram  with  four  equal 
sides)  is  a  narrow  slip  of  muscle,  detached  from  the  rhomboideus  major 
by  a  slight  cellular  interspace.  It  arises  from  the  spinous  process  of  the 
two  last  cervical  vertebrae  and  ligameritum  nuchae,  and  is  inserted  into  the 
edge  of  the  triangular  surface,  on  the  posterior  border  of  the  scapula. 

The  Rhomboideus  Major  arises  from  the  spinous  processes  of  the  last 
cervical  and  four  upper  dorsal  vertebrae  and  from  the  inter-spinous  liga- 
ments ;  it  is  inserted  into  the  posterior  border  of  the  scapula  as  far  as  its 
inferior  angle.  The  upper  and  middle  portion  of  the  insertion  is  effected 
by  means  of  a  tendinous  band  which  is  attached  in  a  longitudinal  direction 
to  the  posterior  border  of  the  scapula. 

Relations. — By  their  superficial  surface  the  two  rhomboid  muscles  are 
in  relation  with  the  trapezius,  and  the  rhomboideus  major  with  the  latis- 
simus dorsi  and  integument  By  their  deep  surface  they  cover  in  the  ser- 
ratus posticus  superior,  part  of  the  erector  spinas,  the  intercostal  muscles 
and  ribs. 

Third  Layer. 

Dissection. — The  third  layer  consists  of  muscles  which  arise  from  the 
spinous  processes  of  the  vertebral  colu  mn,  and  pass  outwards.  It  is  brought 
into  view  by  dividing  the  levator  anguli  scapula;  near  its  insertion,  and 
reflecting  the  two  rhomboid  muscles  upwards  from  their  insertion  into  tlie 
scsipula.     The  latter  muscles  should  now  be  removed. 

The  Serratus  Posticus  Superior  is  situated  at  the  upper  part  of  the 
thorax ;  it  arises  by  the  ligamentum  nuchae,  from  the  spinous  processes  of 
the  three  last  cervical  and  those  of  the  two  upper  dorsal  vertebrae.  The 
isuscle  passes  obliquely  downwards,  and  outwards,  and  is  inserted  by  four 
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serrations  into  the  upper  border  of  the  second,  third,  fourth,  and  fifth 
ribs. 

Relations, — By  its  superficial  surface  with  the  trapezius,  rhomboideug 
major  and  minor,  and  serratns  inagnus*  By  its  deep  surface  with  the 
Kpfeiiius^  the  upper  part  of  tlie  erector  iipinae,  the  intercostal  muscles  and 
ribs. 

The  Serratus  Posticus  Inferior  arises  from  the  processes  and  inter- 
spinous  ligaments  of  tlie  two  last  dorsal  and  three  upper  lumbar  vertebrae, 
and  passing  obliquely  upwards  is  inserted  by  four  serrations  into  the  lower 
border  of  the  four  lower  ribs.  Botli  muscles  are  constituted  by  a  tliin 
aponeurosis  for  about  half  their  extent. 

BelalioTis. — By  its  saperficifil  surf  ace  vtixh  the  latissiinus  dorsi,  its  tendi- 
nous origin  being  inseparably  connected  with  the  aponeurosis  of  that  muscle. 
By  its  deep  surface  with  the  aponeurosis  of  ^e  obliquus  internus,  with 
w^hich  it  is  also  closely  adherent ;  with  the  erector  spinae,  the  intercostal 
muscles  and  lower  ribs.  The  upper  border  is  continuous  w*ith  a  thin  ten- 
idinous  layer,  the  vertebral  aponeurosis.  The  Vertebral  aponeurosis  is  a 
tliin  membranous  expansion  compoaed  of  longitudinal  and  transverse 
fibres,  and  extending  the  whole  leo^h  of  tlie  tlioracic  region.  It  is  at- 
tached mesially  to  the  spinous  processes  of  the  dorsal  vertebrae,  and  exter- 
nally to  the  angles  of  the  ribs;  superiorly  It  is  continued  upwards  beneath 
the  sermtus  posticus  superior,  with  the  lower  border  of  which  it  is  some- 
times connected.  It  serves  to  bind  down  dxe  erector  spina*,  and  separate 
it  from  the  superficial  muscles. 

The  serratus  posticus  superior  must  be  removed  from  its  origin  and 
I  turned  outwards,  to  bring  into  view  the  whole  extent  of  tJie  splenius 
muscle. 

The  SpLENitTS  MuscLK  is  single  at  its  origin,  but  divides  soon  after  into 
two  portions,  which  are  destined  to  distinct  insertions.  It  anses  by  the 
lower  half  of  tlie  hgamentum  nuchas,  from  the  spinous  processes  of  the 
five  last  cervical,  and  from  the  spinous  processes  and  interspinous  liga- 
ments of  the  six  upper  dorsal  vertebrit ;  it  divides  as  it  ascends  die  neck 
into  the  splenius  capitis  and  colli.  The  spltmiu^  capitis  is  inserted  into 
liie  rough  surface  of  the  occipital  bone  between  the  two  curved  lines,  and 
mto  the  mastoid  portion  of  the  temporal  bone. 

The  splenius  colli  is  inserted  into  the  posterior  tubercles  of  the  trans- 
verse processes  of  the  three  or  four  upper  cervical  vertebrae. 

Relations. — By  its  superficial  surface  with  the  trapezius,  sterno-mastoid, 
levator  anguli  scapuke,  rhomboideus  minor  and  major,  and  serratus  pos- 
ticus superior.  By  its  deep  surface  with  the  spinalis  dorsi,  longissimus  dorsi, 
semi- spinal  is  colli,  com  plexus,  trachelo-mastoid,  and  transversal  is  colli. 
The  tentions  of  insertion  of  die  splenius  colli  are  interpt>sed  between  the 
insertions  of  tlie  levator  anguh  scapulie  in  front,  and  the  transversalis  colli 
beliind. 

The  splenii  of  opposite  sides  of  the  neck  leave  between  them  a  trian- 
gtdar  interval,  in  which  the  complexus  is  seen. 

Fourth  Layer* 

Dissection, — The  two  serrati  and  two  splenii  muscles  must  be  removed 
hy  cutting  them  away  from  their  origins  and  insertions,  to  bring  the  fourth 
layer  into  view. 

Three  of  these  muscles,  vise,  eacro-lumbalis,  longissimus  dorsi,  and 
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jsjiinalis  dorsi,  are  associated  under  the  name  of  erector  spinae.  They 
ocrupy  the  lumbar  and  dorsal  portion  of  the  back*  The  remaining  four 
are  situated  in  die  cen'ical  rec^ion. 

The  SiVCBO-LCTM BALIS  and  Longissimus  Dorsi  arisG  by  a  common  origin 
from  the  posterior  lliird  of  tlie  crest  of  the  ilium ^  from  the  posterior  surface 
of  the  sacrum,  and  from  tlie  lumbar  vertebra? ;  opposite  the  last  rib  a  line 
of  separation  begins  to  be  i)ereeptible  between  ^le  tw*o  muscles.  The 
xacro-lunibalis  is  inserted  by  separate  tendons  into  the  angles  of  the  six 
lower  ribs.  On  turning  the  muscle  a  little  out- 
wards, a  number  of  tendinous  slips  will  be  seen 
taking  their  orig-in  from  the  ribs,  and  terminating 
in  a  muscular  fas<  iculus,  by  which  the  sacro- 
lumbalis  is  prolonged  to  the  upjjer  part  of  the 
tliorax.  This  is  the  Tntisculus  accessorius  ad 
sacro-lumbakm :  it  arises  from  the  angles  of  the 
six  lower  ribs,  and  is  iiuerted  by  separate  ten- 
dons into  the  angles  of  the  six  upper  ribs. 

The  longi^mnus  dorsi  is  inserted  into  all  the 
ribs,  between  their  tubercles  and  angles. 

The  Spinalis  Dorsi  arises  from  the  spinous 
processes  of  tlie  two  upper  hirabar  and  three 
lower  dorsal  vertebra^,  and  is  inserted  into  the 
spmous  processes  of  all  the  upper  dorsal  verte- 
bra: ;  the  two  muscles  form  an  ellipse,  which 
appears  to  enclose  the  spinous  processes  of  all 
the  dorsal  vertebra?. 

Relations,  —  The  erector  spinae  muscle  is  in 
relation  by  its  superjlrial  surjace  (in  the  lumbar 
rcg;ion)  with  the  conjoined  aponeurosis  of  the 
transversalis  and  interna!  oblique  muscle,  which 
separates  it  from  the  aponeurosis  of  the  serratus 
posticus  inferior,  nod  l^ftgiteimus  dorsi;  (in  the 
dorsal  region)  with  tlie  vertebral  aponeurosis, 
which  separates  it  from  the  latissimus  dorsi, 
trapezius,  and  serratus  posticus  superior,  and 
with  the  splenius.  By  its  deep  mrface  (in  the 
lumbar  region)  with  the  multifidus  spina?,  trans- 
verse processes  of  the  lumbar  vertebra?,  and  w4th  the  middle  layer  of  the 
aponeurosis  of  tlie  transversalis  abdominis,  which  separates  it  from  the 
quadratus  lumborura  ;  (in  the  dorsal  region)  widi  the  multifidus  spina?, 
semi-spinalis  dorsi,  levatores  costarura,  intercostal  muscles,  and  ribs  as 
far  as  their  angles.  IntermiUy  or  mesially  witli  the  multitidus  spinait,  and 
serai-spinalis  dorsi,  which  separate  it  from  the  spinous  processes  and 
arches  of  the  vertebne. 

The  two  layers  of  aponeurosis  of  the  transversalis  abdominis,  together 

•  The  foanh  and  fifth,  and  pprtof  the  tXxxh  Inyer  of  the  musolea  of  tb©  back.  L  Tho 
eonimnn  origin  of  Uie  erector  spincB  muscle.  2.  The  sacro^lutnbalts^  3.  The  longissi- 
muft  dorBi.  4.  The  spinnlis  dorsi.  5,  The  cervicaHs  ascendens.  6.  The  transversiiiii 
roll}.  7.  The  trmcheto-mastoidens,  8.  The  complcxua.  t.  The  transversaiia  colli, 
•howing:  if*  origin,  10.  Tlie  »emi-»pjniiH5  dorsri*  11.  The  serni-ffpinnlis  coUi,  12.  Tlio 
reriu*  poi'Mctis  minor.  13.  The  rectus  posticus  mnjor.  14.  The  obliquus  snoeriot. 
15,  The  obliquus  inferior.  IG.  The  inuliifidus  apinte.  17,  The  leviitor?«  nusmruia 
Iff.  Iniertmotver sales.     19.  Thu*  quadratus  lumborum. 
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^with  the  spipal  column  in  ttie  lumbar  region,  and  llie  vertebral  aponeu* 
rosis  witli  ihe  ribs  and  spinal  colutun  iu  the  dorsal  re^oe,  form  a  com- 
plete osseo-aponeurotic  sheath  for  the  erector  spinaB, 

The  Cervicalis  Asc£Kdens  is  the  continuation  of  the  sacro-lumbalia 
upwards  into  the  neck.  It  arise.'!  from  tlie  angles  of  tlie  four  upper  ribs, 
and  is  inserted  by  slender  tendons  into  tlie  posterior  tubercles  of  the  tran?^ 
verse  processes  of  the  four  lower  cervical  vertebra?. 

Reiaiions. — By  its  mpeijiciai  mr/ace  with  the  levator  angyli  scapulie; 
by  its  deep  surface  with  the  upper  intercostal  muscles  and  ribs,  and  with 
tlie  intertransverse  mu  cles ;  exkrrudl^  %vith  the  scalenus  posticus ;  and 
internally  witli  the  transversalis  colli.  The  tendons  of  insertion  are  inter- 
posed between  the  attachments  of  the  scalenus  posticus  and  transversalis 
colli.  ' 

The  Teansversalis  Colli  would  appear  to  be  the  continuation  up- 
wards into  the  neck  of  the  longtssimus  dorsi ;  it  arises  from  the  transverse 
processes  of  the  five  upper  dorsal  vertebras,  and  is  inserted  into  the  po^ 
tenor  tubercles  of  the  transverse  processes  of  the  five  middle  cervical 
vertebrse. 

Relations.  —  By  its  superjidal  surface  with  the  levator  anguli  scapulae, 
splenius  and  longissiraus  dorsi.  By  its  deep  surface  with  the  com  plexus, 
trachelo-mastoideus  and  vertebrse ;  externaUy  with  the  rausculus  accesso- 
rius  ad  sacro-lumbalem,  and  cervical  is  ascendens ;  intenmUy  with  die 
b^chelo-iaastoideus  and  complexus.  The  tendons  of  insertion  of  this 
muscle  are  interposed  hetw*een  the  tendons  of  insertion  of  the  cervicalis 
ascendens  on  the  outer  side,  and  of  origin  of  the  trachelo-mastoid  on  llie 
inner  side. 

The  Trachelo-mastoid  is  likewise  a  continuation  upwards  from  the 
longissimus  dorsi.  It  is  a  \^Ty  slender  and  delicate  muscle,  ariniig  from 
tlie  transverse  processes  of  the  four  upper  dorsal  and  four  lower  cervical 
vertebne,  and  inserted  into  the  mastoid  process  to  die  inner  side  of  the 
digastric  fossa. 

MetaliojLS, — The  same  as  those  of  the  precedingteuscle,  excepting  that 
it  is  interposed  between  the  transversalis  colli  and  the  complexus.  lis 
tendons  of  attachment  are  the  most  posterior  of  those  which  are  connected 
with  the  jK>slerior  tubercles  of  the  transverse  processes  of  the  cervical  ver- 
tebriE. 

The  CoMPLEXW  is  a  large  muscle,  and  with  the  splenius  forms  the 
great  bulk  of  the  back  of  the  neck.  It  crosses  the  direction  of  the  splenius, 
arising  from  the  transverse  processes  of  the  four  upper  dorsal,  and  from 
the  transverse  and  articular  processes  of  the  four  lower  cervical  vertebrae, 
and  is  inserted  into  tlie  rough  surface  on  the  occipital  bone  between  the 
tw*o  curved  lines,  near  the  occipital  spine,  A  lart^e  fasciculus  of  the  com* 
plexus  is  so  distinct  from  tlie  principal  mass  of  the  muscle  as  to  have  led 
to  its  description  as  a  separate  muscle  under  tlie  name  q(  Invenier  cervicU^ 
This  appellation  is  not  inappropriate,  for  the  muscle  consists  of  a  central 
tendon,  with  two  fleshy  bellies.  The  complexus  is  crossed  in  Uie  upper 
part  of  the  neck  by  a  tendinous  intersection* 

Relations,  —  By  its  superficial  surface  with  the  trapezius,  splenius,  Ira- 
ehelo-mastoid,  transversalis  colli,  and  longissimus  dorsi.  By  its  deep  sur" 
fac£  with  the  semi-spinalis  dorsi  and  colli,  the  recti  and  obliqui.  It  is 
separated  from  its  fellow  of  the  opposite  side  by  the  ligamentum  nuchse, 
aiid  from  the  semi-spinalis  colli  by  the  profunda  cervicis  artery  and  prin- 
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reps  cervicis  branch  of  the  occipital,  and  by* the  posterior  cervical  plexus 
Df  nerves. 

Fifth  Layer. 

Dissection. — The  muscles  of  the  preceding  layer  are  to  be  removed  by 
dividing  them  transversely  through  &e  middle,  and  turning  one  extremity 
upwards,  the  other  downwards.  In  this  way  the  whole  of  the  muscles  of 
the  fourth  layer  may  be  got  rid  of,  aftd  the  remaining  muscles  of  the  spine 
brought  into  a  state  to  be  examined. 

The  Semi-spinales  Muscles  are  connected  with  the  transverse  and 
spinous  processes  of  the  vertebrae,  spanning  one  half  of  the  vertebral 
column  ;  hence  their  name  semi-spinales. 

The  Semi-spinalis  Dorsi  arises  from  the  transverse  processes  of  the 
six  lower  dorsal  vertebra;,  and  is  inserted  into  the  spinous  processes  of  the 
four  upper  dorsal,  and  two  lower  cervical  vertebrae. 

The  Semi-spinalis  Colli  arises  from  the  transverse  processes  of  the 
four  upper  dorsal  vertebrae,  and  '\&  inserted  into  the  spinous  processes  of 
the  four  upper  cervical  vertebrae,  commencing  with  the  axis. 

Relations. — By  their  superficial  surface  the  semi-spinales  are  in  relation 
from  below  upwards  with  the  spinalis  dorsi,  longissimus  dorsi,  complexus, 
splenius,  with  the  profunda  cervicis  and  princeps  cervicis  artery,  and  pos- 
terior cervical  plexus  of  nerves.  By  their  deep  surface  with  the  multindus 
spinas  muscle. 

Occipital  Group. — This  group  of  small  muscles  is  intended  for  the  varied 
movements  of  the  cranium  on  the  atlas,  and  the  atlas  on  the  axis.  They 
are  extremely  pretty  in  appearance. 

The  Rectcjs  Posticus  Major  arises  from  the  spinous  process  of  the 
axis,  and  is  inserted  into  the  inferior  curved  line  of  the  occipital  bone. 

The  Rectus  Posticus  Minor  arises  from  the  spinous  tubercle  of  the 
atlas,  and  is  inserted  into  the  rough  surface  on  the  occipital  bone,  beneath 
the  inferior  curved  line. 

The  Rectus  Lateralis  is  extended  between  the  transverse  process  of 
the  atlas  and  the  occipital  bone  ;  it  arises  from  the  transverse  process  of 
the  atlas,  and  is  inserted  into  the  rough  surfaoe  of  the  occipital  bone,  ex- 
ternal to  the  condyle. 

The  Obliquus  Inferior  arises  from  the  spinous  process  of  the  axis,  and 
passes  obliquely  outwards  to  be  inserted  into  the  extremity  of  the  trans- 
verse process  of  the  atlas,  • 

The  Obuquus  Superior  arises  from  the  extremity  of  the  transverse  pro- 
cess of  the  atlas,  and  passes  obliquely  inwards  to  be  inserted  into  the  rough 
surface  of  the  occipital  bone,  between  the  curved  lines. 

Rehtians.-— By  their  superficial  surface  the  recti  and  obliqui  are  in  rela- 
tion with  a  strong  aponeurosis  which  separates  them  from  the  complexus. 
By  their  deep  smfajce  with  the  atlas  and  axis,  and  their  articulations.  The 
rectus'  posticus  major  partly  covers  in  the  rectus  minor. 

The  rectus  lateralis  is  in  relation  by  its  anterior  surface  with  the  internal 
jugular  vein,  and  by  its  posterior  surface  with  the  vertebral  artery. 

Sixth  Layer. 
Dissection. — The  semi-spinales  muscles  must  both  be  removed  to  obtain 
a  good  view  of  the  multifidus  spins  which  lies  beneath  them,  and  fills  up 
the  concavity  between  the  spinous  and  transverse  processes,  the  whole 
length  of  the  vertebral  column. 
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The  Mi'LTiFiDus  Spinje*  consists  of  a  great  number  of  fleshy  fascicuL 
extending  between  the  transverse  and  spinous  j)roceMses  of  the  vertebrap^ 
from  the  sacnim  to  the  axis.  Each  fasciculus  anaes  from  a  transverse  pro- 
cess, and  is  mserled  into  the  spinous  process  of  the  first  or  second  vertcbru 
above.  Some  deep  fiusciculi  of  ihe  niullifidus  spinie  have  recently  been 
deiicribed  by  Professor  Tlieile  under  the  name  o[  rntatiyres  spines, 

Rcialioris. — ^By  its  sitpefjkiul  mfjhce  with  the  longissimus  dorsi,  semi- 
spinalis  dorsi,  and  semi-sjilnalis  colli.  By  its  tkep  stajhce  witli  the  arches 
and  spinous  processes  of  die  vertebral  column,  and  in  the  cervical  region 
["With  the  ligamentum  nuchte. 

The  Levatokes  Costa kum,  twelve  in  number  on  each  side,  arise  from 
the  transverse  processes  of  the  dorsal  vertebra?,  and  pass  obliquely  out- 
wards and  ilownvvards  to  be  imerted  into  the  rough  surface  between  the 
tubercle  and  angle  of  the  rib  below  them.  The  first  of  these  muscles 
arises  from  the  transverse  process  of  the  last  cervical  vertebra,  and  the  laj>t 
from  that  of  the  eleventh  dorsab  The  levatores  of  the  inferior  ribs,  besides 
the  distribution  here  described,  send  a  fasciculus  downwards  to  the  second 
rib  bflow  their  origin,  and  eonsecjuenlly  are  inserted  into  two  ribs.    " 

Relations. — By  iheir  mperjidnl  surface  with  tfie  longissimus  dorsi  and 
sacro-Iumbalis.  By  their  deep  surface  with  the  intercostal  muscles  and 
ribs. 

The  SupRA-spiNALis  is  a  small  and  irregular  muscle  Jying^  upon  the 
spinous  processes  in  the  cervical  region  and  composed  of  several  fasciculi. 
The  fasciculi  arise  from  the  inferior  cervical  and  superior  dorsal  vertebra?, 
and  are  imeded  into  the  spinous  process  of  llie  axis.  From  its  analoLjy 
to  the  spinalis  dorsi  this  muscle  has  been  named  spitialis  colli.  It  is 
sometimes  wanting. 

The  Intemspinales  are  small  muscular  slips  aiTanged  in  pairs  and  situ- 
ated between  the  spinous  processes  of  the  vertebrae  In  the  cervical  re- 
gion there  are  six  pairs  of  these  muscles,  the  first  being  placed  between 
the  axis  and  third  vertebra,  and  the  sixth  between  the  last  cervical  and 
first  dorsal.  In  the  dorsal  region j  rudiments  of  these  muscles  are  occa- 
sionally met  with  between  the  upper  and  lower  vertebras,  but  are  absent 
in  the  rest.  In  the  himbar  re^on  diere  are  six  pairs  of  interspinales,  iJi*' 
first  pair  occupying  the  interspinous  space  between  the  last  dorsal  and 
first  lumbar  vertebra,  and  the  last  the  space  between  the  fifth  lumbar  and 
sacrum.  They  are  thin  and  imperfectly  developed.  Rudimentary  inter- 
spinales are  occasionally  met  wiih  between  tfie  lower  part  of  the  sacrum 
and  the  coccyx  ;  these  are  the  analogues  of  the  caudal  muscles  of  brutes  ; 
in  man  they  have  been  named  collectively  the  exknsnr  coccygis. 

The  Intertransversales  are  small  quadrilateral  muscles  situated  be- 
tween the  transverse  processes  of  the  vcrtebrm.  In  the  cenncul  region 
they  are  arranged  in  pairs  corresponding  with  the  double  conformation  of 
the  transverse  processes,  the  vertebral  artery  and  (interior  thvision  of  the 
cervical  nerves  lying  between  them.  The  rectus  anticus  minor  and  rectus 
lateralis  represent  the  intertransversales  between  the  atlas  and  cranium » 
In  the  dorsal  region  the  anterior  intertransversales  are  represented  by  the 
intercostal  muscles,  while  the  posterior  are  mere  tendinous  bands,  mus- 
ctdar  only  oetween  the  first  and  last  vertebrae.     In  die  lumbar  regiarij  the 

•  Profe«i?or  Tli'*rle  of  Berlin  has  examined  this  muscle  rery  closely,  and  describes  n 
portion  of  it  nnf lei'  the  name  of  RoTATOKKfl  irinjCf  wbicU  leeint  lO  b*  ui  unnecessttry 
ooinp  I  ica  tion. — G. 
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anterior  intertransversales  are  thin,  and  occupy  only  part  of  the  space  be- 
tween the  transverse  processes.     Analogues  of  posterior  intertransversales 
exist  in  the  form  of  small  muscular  fasciculi  (interobliqui)  extended  be 
tween  the  rudimentary  posterior  transverse  processes  of  the  lumbar  ver- 
tebrae. 

With  regard  to  the  origin  and  insertion  of  the  muscles  of  the  back,  the 
student  should  be  informed,  that  no  regularity  attends  their  attachments. 
At  the  best,  a  knowledge  of  their  exacr'connexions,  even  were  it  possible 
to  retain  it,  would  be  but  a  barren  information,  if  not  absolutely  injurious, 
as  tending  to  exclucle  more  valuable  learning.  I  have  therefore  endea- 
voured to  arrange  a  plan,  by  which  they  may  be  more  easily  recollected, 
by  placing  them  m  a  tabular  form  (p.  208),  that  the  student  may  see,  at 
a  single  glance,  the  origin  and  insertion  of  each,  and  compare  the  natural 
grouping  and  similarity  of  attachments  of  the  various  layers.  In  this 
manner  also  their  actions  will  be  better  comprehended,  and  learnt  with 
greater  facility. 

Actions. — The  upper  fibres  of  the  trapezius  draw  the  shoulder  upwards 
and  backwards;  the  middle  fibres,  directly  backwards;  and  the  lower 
downwards  and  backwards.  The  lower  fibres  also  act  by  producing  ro- 
tation of  the  scapula  upon  the  chest.  If  the  shoulder  be  fixed  the  upper 
fibres  will  flex  the  spine  towards  the  corresponding  side.  The  latissimus 
dorsi  is  a  muscle  of  the  arm,  drawing  it  backwards  and  downwards,  and 
at  the  same  time  rotating  it  inwards ;  if  the  arm  be  fixed,  the  latissimus 
dorsi  will  draw  the  spine  to  that  side,  and,  raising  the  lower  ribs,  be  an 
inspiratory  muscle ;  and  if  both  arms  be  fixed,  the  two  muscles  will  draw 
the  w^hple  trunk  forwards,  as  in  climbing  or  walking  on  crutches.  The 
levator  anguli  scapulae  lifts  thS  upper  angle  of  the  scapula,  and  with  it  the 
entire  shoulder,  and  the  rhomboidei  carry  the  scapula  and  shoulder  up- 
wards and  backwards. 

In  examining  the  following  table,  the  student  will  observe  the  constant 
recurrence  of  &e  numberyour  in  the  origin  and  insertion  of  the  muscles. 
Sometimes  the^our  occurs  at  the  top  or  bottom  of  a  region  of  the  spine, 
and  frequently  mcludes  a  part  of  two  regions,  and  takes  two  from  each, 
as  in  the  case  of  the  serrati.  Again,  he  will  perceive  that  the  muscles  of 
the  upper  half  of  the  table  take  their  origin  from  spinous  processes,  and 
pass  out\yards  to  transverse,  whereas  the  lower  half  arise  mostly  from 
transverse  processes.  To  the  student,  tLen,  we  commit  these  reflections, 
and  leave  it  to  the  peculiar  tenor  of  his  own  mind  to  make  such  arrange- 
ments as  will  be  best  retained  by  his  memory. 

The  serrati  are  respiratory  muscles  acting  in  opposition  to  each  other, 
the  serratus  posticus  superior  drawing  the  ribs  upwards,  and  thereby  ex- 
panding the  chest ;  and  the  iriferior  drawing  the  lower  ribs  downwards 
and  diminishing  the  cavity  of  the  chest.  The  former  is  an  inspiratory, 
the  latter  an  expiratory  muscle.  The  splenii  muscles  of  one  side  draw 
the  vertebral  column  backwards  and  to  one  side,  and  rotate  the  head  to- 
wards the  corresponding  shoulder.  The  muscles  of  opposite  sides,  acting 
together,  will  draw  the  head  direcfly  backwards.  They  are  the  natural 
antagonists  of  the  sterno-mastoid  muscles. 

The  sacro-lumbalis  with  its  accessory  muscle^  the  longissimus  dorsi,  and 
spinalis  dorsi^  are  known  by  the  general  term  of  erectores  spirne,  whicli 
sufficiently  expresses  their  action.  They  keep  the  spine  supported  in  the 
fertical  position  by  their  broad  origin  from  below,  and  by  means  of  theii 
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ORIGIN. 


Layeri. 


E^noQS  ProoMMf* 


TrftnsTerM  Pro* 


Rita. 


AdditionaL 


"I 


Ut  Layer, 
Trapezius      ... 

LatiaaimuB  dorai    . 

2d  Layer. 

Levator  anguli  sea-  \ 

fiuliB    .    .    .    .   j 
omboideua   mi- 
nor    .... 
Rhomboideua  major 

3d  Layer, 

Serratus  posticus 
superior 

Serratus  posticus 
inferior       .    . 

Splenius  capitis 
Splenius  colli    . 

4th  Layer. 

Sacro-lumbalis  .    . 
Accessorius  ad  sa*) 
cro-lumbalem    .  3 

Longissimus  dorsi  . 

Spinalis  dors!     .    .  \ 

Cervicalis  ascendens 

Transyersalis  colli  . 

Trachelo-maatoideus 

Complezus   •    .    . 

btk  Layer. 
Serai-spinalis  dorsi 

Semi-spinalis  colli 
Rectus  posticus  ma* 


last  cervical, 
12  dorsal     . 

6  lower  dorsal, 
5  lumbar     . 


liff.  nuche  and 

last  cervical 

4  upper  dorsal 


3  lower 


occipital  bone  and> 
ligamentum  nucha  3 

sacrum  and  ilium  • 


4  upper  cervical 


liff.  nuchae, 
last  cervical  t 
2  upper  dorsal 

2  lower  dorsal, 
2  upper  lumbar 

lie.  nuchae, 
last  cervical, 
6  upper  dorsal 


angles  of 
6  lower 


2  lower  dorsal, 
2  upper  lumbar 


1- 


sacrum  and  ilhim 


sacrum  and  lumbar  > 
vertebras      •      3 


3d,  4th,  5th, 
and  6th  dorsal 

4  upper  dorsal, 
4  lower  cervical 

4  upper  dorsal, 
4  lower  cervical 


6  lower  dorsal 
4  upper  dorsal 


angles  of 
4  upper 


I- 


^J*^'     •    ••  • 
Rectus  posticus  mi 

nor    .... 

Rectus  lateralis 

Obliquus  inferior 

Obliquus  superior 

6fA  Layer, 
Multifidus  spinas    . 

Levatores  costarum 
Supra-spinales  .    . 

Intcr-spinales    .    ,\ 

Inter-transversales 


axis 
atlas 

axis 


atlas 
atlas 


cervical 

Cervical  and 
lumbar 


from  sacrum  to 
3d  cervical 

last  cervical  and 
eleven  dorsal 


cervical  and 
lumbar 
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INSERTION. 


Trmnsvene 
ProMflsea. 


Rita. 


AddiUonmL 


4  upper  cervical 


2d,  3d,  4th,  and  5th. 
4  lower  ribs. 


angles  of  6  lower. 

angles  of  6  upper. 

all  the  ribs  between  the 
tubercles  and  angles. 


8  upper  dorsaL 


4  lower  cervical. 
4  lower  cervical. 


(4  upper  dorsal, 
I    2  lower  cervical. 
1 4  upper  cervical, 
(    except  atlas. 


atlas. 


( from  last  lumbar  to 
(    axis. 


cervical. 

cervical  and  lumbar. 


18^ 


all  the  ribs  between  the 
tubercles  and  angles. 


{cervical  and 
lumbar. 


clavicle  and  ppine  of 

the  scapula, 
posterior  bicipital  ridge 

of  the  humerus. 

angle  and  base  of  the 
scapula. 

base  of  the  scapula. 

bsse  of  the  scapula.      i 


occipital  and  mastoid 
portion  of  temporal 
bone. 


mastoid  process. 

occipital  bone  between 
the  curved  lines. 


occipital  bone. 

occipital  bone, 
occipital  bone. 

occipital  bone. 
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insertion,  by  distinct  tendons,  into  the  ribs  and  spinous  processes.  Being 
made  up  of  a  number  of  distinct  fasciculi,  which  alternate  in  their  acttions, 
the  spine  is  kept  erect  without  fatigue,  even  when  they  have  to  counter- 
balance a  corpulent  abdominal  development.  The  continuations  upwards 
of  these  muscles  into  the  neck  presence  the  steadiness  and  uprightness  of 
that  region.  When  the  muscles  of  one  side  act  alone,  the  neck  is  rotated 
upon  its  axis.  The  complexus^  by  being  attached  to  the  occipital  bone, 
draws  the  head  backwards,  and  counteracts  the  muscles  on  tlie  anterior 
part  of  the  neck.     It  assists  also  in  the  rotation  of  the  head. 

The  semi'Spinales  and  muUifidus  spims  muscles  act  directly  on  the  ver- 
tebrae, and  contribute  to  the  general  action  of  supporting  the  vertebral 
column  erect. 

The  four  little  muscles  situated  between  the  occiput  and  the  two  first 
vertebrae,  effect  the  various  movements  between  these  bones ;  the  recti 
producing  the  antero-poslerior  actions,  and  the  obliqui  the  rotatory  mo- 
tions of  the  atlas  on  the  axis. 

The  actions  of  the  remaining  muscles  of  the  spine,  the  supra  and  inters 
spinales  and  inter-transver sales ^  are  expressed  in  their  names.  They  ajv 
proximate  their  attachments  and  assist  the  more  powerful  muscles  in  pre- 
serving the  erect  position  of  the  body. 

The  levatores  costarum  raise  the  posterior  parts  of  the  ribs,  and  are 
probably  more  serviceable  in  preserving  the  articulation  of  the  ribs  from 
dislocation,  than  in  raising  them  in  ins])iration. 

MUSCLES    OF    THE    THORAX. 

The  principal  muscles  situated  upon  the  thorax  belong  in  their  actions 
to  the  upper  extremity,  with  which  they  will  be  described.  They  are  the 
pectoralis  major  and  minor,  subclavius  and  serratus  raagnus.  ITie  true 
thoracic  muscles  are  few  in  number,  and  appertain  exclusively  to  the  ac- 
tions of  the  ribs ;  they  are,  the — 

Intercostales  extemi, 
Intercostales  intemi, 
Triangularis  stei-ni. 

The  intercostal  muscles  are  two  planes  of  muscular  and  tendinous 
fibres  directed  obliquely  between  the  adjacent  ribs  and  closing  the  inter- 
costal spaces.  They  are  seen  partially  upon  the  removal  of  the  pectoral 
muscles,  or  upon  the  inner  surface  of  the  chest.  The  triangularis  stemi 
is  within  the  chest,  and  requires  the  removal  of  the  anterior  part  of  the 
thorax  to  bring  it  into  view. 

The  Intercostales  Externi,  eleven  on  each  side,  commence  poste- 
rioily  at  the  tubercles  of  the  ribs,  and  advance  forwards  to  the  costal  car- 
tilages, where  they  terminate  in  a  thin  aponeurosis,  which  is  continued 
onwards  to  the  sternum.  Their  fibres  are  directed  obliquely  downwards 
and  inwards,  pursuing  the  same  line  with  those  of  the  external  oblique 
muscle  of  the  abdomen.     They  are  thicker  than  the  internal  intcrcostals. 

The  Intercostales  Intern i,  also  eleven  on  each  side,  commence  ante- 
riorly at  the  sternum,  and  extend  backwards  as  far  as  the  angles  of  the 
ribs,  whence  they  are  prolonged  to  the  vertebral  column  by  a  thin  apo- 
neurosis. Their  fibres  are  directed  obliquely  downwards  and  bockwards, 
and  correspond  in  direction  with  those  of  the  internal  oblique  muscle  of 
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the  abdomen.  The  two  muscles  cross  each  other  in  the  direction  of  their 
fibres. 

In  structure  the  intercostal  jnuscles  consist  of  an  admixture  of  muscular 
and  tendinous  fibres.  They  arise  from  the  two  lips  of  the  lower  border 
of  the  ribs,  the  external  from  the  outer  lip,  the  internal  from  the  inner, 
and  are  inserted  into  the  upper  border. 

Relations, — The  external  intercostals,  by  their  extenud  surface^  with  the 
muscles  which  immediately  invest  the  chest,  viz.  the  pectoralis  major  and 
minor,  the  serratus  ma^nus,  serratus  posticus  superior  and  inferior,  scalenus 
posticus ;  sacro-lumbalis,  and  longissimus  dorsi,  with  their  continuations, 
the  cervicalis  ascendens  and  traiisversalis  colli ;  the  levatores  costarum, 
and  the  obliquus  externus  abdominis.  By  their  internal  surface  with  the 
internal  intercostals,  the  intercostid  vessels  and  nerves,  and  a  thin  aponeu- 
rosis, and  posteriorly  with  the  pleura.  The  interna]  intercostals,  by  their 
external  surface  with  the  external  intercostals,  and  intercostid  vessels  and 
nerves ;  by  their  internal  surface  with  the  pleura  costalis,  the  triangularis 
sterni  and  diaphragm. 

Connected  with  the  internal  intercostals  are  a  variable  number  of  mus- 
cular fasciculi,  which  pass  from  the  inner  surface  of  one  rib  near  its  middle 
to  the  next  or  next  but  one  below ;  these  are  the  subcostal,  or  more  cor- 
reedy  the  intracostal  muscles. 

The  Triangularis  Sterni,  situated  upon  the  inner  wall  of  the  front  of 
the  chest,  arises  by  a  thin  aponeurosis  from  the  side  of  the  sternum,  ensi- 
form  cartilage,  and  sternal  extremities  of  the  costal  cartilages ;  and  is  i?i- 
serted  by  fleshy  digitations  into  the  cartilages  of  the  third,  fourth,  fiAh  and 
sixth  ribs,  and  often  into  that  of  the  second. 

Relations, — By  its  external  surface  with  the  sternum,  the  ensiform  carti- 
lage, the  costal  cartilages,  internal  intercostal  muscles,  and  internal  mam- 
mary vessels.  By  its  internal  surface  with  the  pleura  costalis,  the  areolar 
tissue  of  the  anterior  mediastinum  and  the  diaphragm.  The  lower  fibres 
of  the  triangularis  sterni  are  continuous  with  those  of  the  diaphragm. 

Actions, — The  intercostal  muscles  raise  the  ribs  when  they  act  from 
above,  and  depress  them  when  they  take  their  fixed  point  from  below. 
They  are,  therefore,  both  inspiratory  and  expiratory  muscles.  The  trian- 
gularis sterni  draws  down  the  costal  cartilages,  and  is,  therefore,  an  expi- 
ratory muscle. 

MUSCLES    OP    THE   ABDOMEN. 

The  muscles  of  this  region  are,  the — 

Obliquus  externus  (descendens), 

Obliquus  intemus  (ascendens), 

Cremaster, 

Transversalis, 

Rectus, 

Pyramidalis, 

Quadratus  lumborum. 

Psoas  parvus, 

Diaphragm. 

Dissection. — The  dissection  of  the  abdominal  muscles  is  to  be  commencea 
by  making  three  incisions : — The  first,  vertical^  in  the  middle  line,  frou\ 
ovar  the  lower  part  of  the  sternum  to  the  pubes ;  the  second  oblique^  froa. 


312 


MUSCLE3   OF   THE    ABDOMErV* 


tlie  umbilicus,  upwards  and  outwards,  to  the  outer  side  of  the  chest,  aM 

litgh  as  tlie  filih  or  sixth  rib  ;  and  the  third^  oblique^  from  the  umbilicus, 
doNvnvvufds  and  outwards,  to  tht^  mid  tile  of  the  crest  of  ihe  ilium.  The 
three  Haps  included  by  these  incisions  should  then  be  dissected  back  in 
the  direction  of  the  fibres  of  the  external  obliqne  muscle,  beginning  at  the 
angle  of  each.  'Die  interment  and  superlicial  fascia  shodu  be  dissected 
ofl  together  so  as  to  expose  the  fibres  of  the  muscle  at  once. 

If  the  external  oblique  muscle  be  dissected  on  both  sides,  a  white  ten- 
dinous line  will  be  seen  along  the  middle  of  the  abdomen,  extending  from 
lite  ensiform  cartilage  to  the  os  pubis  ;  this  is  the  linea  alba.  A  litlle  ex- 
lernal  to  it,  on  each  side,  two  curved  lines  will  be  observed  extending 
irom  the  sides  of  the  chest  to  the  os  pubis,  and  bounding  the  recti  muscles : 
these  are  die  Imeae  semiluimres.  Some  transverse  lines,  linetB  transversa, 
three  or  four  in  number,  connect  the  hnea?  serailunares  with  the  linea 
alba. 

The  KxTLRNAL  Oblique  Mvsclt.  ( Mitpius  extemiis  nbdominis  descendens) 
is  the  external  flat  mnscle  of  the  abdomen*  Its  name  is  derived  from  the 
obliquity  of  its  direction,  and  the  descending  course  of  its  hbres.  It 
ame^  by'lleshy  digit ations  from  the  exiemrd  surface  of  the  eight  inferior 
ribs;  iht-  five  uppef  dig^itations  being  received  between  corresponding  pro- 
cesises  of  (lie  serratus  ma  gnus,  and  Uie  three  lower  of  the  latissimus  do**si. 
Soon  after  its  origin  it  spreads  out  into  a  broad  aponeurosis,  which  is  in- 
serkd  into  the  outer  lip  of  the  crest  of  the  ilium  for  one  half  its  length,  die 
anterior  superior  spinous  process  of  the  ilium,  spine  of  the  os  pubis,  pecti- 
neal hue,  front  of  die  os  pubis,  and  linea  alba. 

The  lower  border  of  the  aponeurosis,  which  is  stretched  between  the 
anterior  superior  spinous  process  of  the  ihum  and  the  spine  of  the  os  pubis, 
is  rounded  from  being  folded  inwards,  and  forms  Pouparfs  ligament;  the 
insertion  into  the  pectineal  line  is  CHnibemalh'  ligament* 

Just  above  the  crest  of  the  os  pubis  is  the  external  abdominal  ring^  a 
triangular  opening  formed  by  the  separation  of  the  fibres  of  the  aponeuro- 
sis ot  the  external  oblitjue.  It  is  oblique  in  its  direction,  and  corresponds 
with  tlie  cmirse  of  the  Hbres  of  the  aponeurosis.  It  is  bonnded  below*  by 
the  crest  of  the  os  pubis  ;  on  either  side  by  die  borders  of  the  aponeurosis, 
which  are  called  jnUars ;  and  above  by  some  cuned  fibres  {inteT'Colum- 
fuir)j  which  originate  from  Poupart's  ligament,  and  cross  the  upper  angle 
of  the  ring  so  as  to  give  it  strength.  The  external  pillar^  which  is  at  me 
same  lime  inferior  from  tiie  obliquity  of  the  opening,  is  inserted  into  the 
spine  of  the  os  pubis  ;  the  internal  or  superior  j>il!ar  fonns  an  interlacement 
wdth  its  fellow  of  the  opposite  side  over  Uie  front  of  the  symphysis  pubis. 
The  external  abdorainat  ring  gives  passage  to  the  spermatic  cord  in  tlie 
male  and  round  ligament  in  die  female:  they  are  both  invested  in  their 
passage  through  it  by  a  thin  fascia  derived  from  the  edges  of  the  ring,  and 
vuWtd  inler-coiumn^r  Jhsaay  or  fascia  spermatic  a. 

The  pouch  of  inguinal  hernia,  in  |  assing  dirough  this  opening,  receives 
the  hdf  t -adit mnar  fascia^  as  one  of  its  coverings. 

Rdiitions. —  lly  its  external  surfuce  with  the  superficial  fascia  and  inte- 
gnment,  and  with  the  cutaneous  vessels  and  nerves,  particularly  the  super- 
ficial epigastric  and  sii^>erficial  circumtlexa  ilii  vessels.  It  is  generally 
overlapped  poslt-riorly  by  the  latissimus  dorsi.  By  its  hUemai  surface 
w*ith  the  internal  oblique,  the  lower  p^rt  of  the  eight  inferior  ribs  and  in* 
lercostal  muscles,  die  cremaster,  the  spermatic  cord  in  the  male,  and  llie 
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round  ligament  in  the  female,     'Fhe  upptfr  border  of  the  external  oblique 
is  continuous  with  the  pectoralis  major. 

The  external  oblique  is  now  to  be  removed  by  making  an  incision 
across  the  ribs,  just  below  its  origin,  to  its  posterior  border ;  and  another 
part's  ligament  and  the  crest  of  tlie  ilium.     Poupart's  ligamea* 


along  Poupait's  ligament  : 


Fig.  ]  16.» 


•  T!i«  mii«ct«f  of  the  anterior  aspect  of  the  tmnk ;  on  the  left  >irt©  the  saperfieial 
jLftf  it  seen,  and  on  the  rig:ht  the  deeper  layer  I.  Th«i  peciorali*  mnjor  mnsolc.  '2. 
Tbe  deltoid;  the  interval  between  these  muscles  lod||epv  the  cephalic  vein.  3.  Tlie  «n 
tirfior  bordei  of  tbe  Imissimiw  dorai,  4.  Tlie  aerrarioiia  of  ibo  serrutiu  majcnna.  5.  The 
iubclaviua  muscle  of  the  ri^'ht  aide.  G.  Tbe  pectoraliii  minor.  7.  The  c orach o-bnicbiii- 
Vm  muvele.  8.  The  upper  part  of  the  biceps  ninM5lt%  sliowintE  its  two  heads.  9.  The 
comootd  process  of  the  scnpulii.  10.  Tbe  sernilus  mn^rntis  of  the  right  side.  II,  The 
external  intercostal  muscle  of  tlie  ftfih  intercostal  tpnee.  12.  The  external  oblirjue 
muwle.  13.  lis  aponuurosi!^ ;  tho  mediitn  line  to  tlie  rltjlit  of  this  number  is  the  Itiiea 
mlbi;  the  Hexuous  line  to  its  k'ft  is  the  liiiea  semilunaris;  and  the  tmnsverse  lines 
aliore  and  below  tbe  nnmbeft  the  linen*  tranHvcrstB.  14.  Poupart*a  Hgament.  1 5,  The 
externnl  abdominal  ring;  the  m«ri;in  nli^ve  the  ring  is  ihe  superior  or  intenml  pillar; 
the  mfttifin  below  the  tini;,  the  ijiferior  or  external  pillar;  the  curved  tniercolnmnar 
iihtPi  are  seen  proceedinff  upwurda  from  Ponpari's  ligament  to  strenglhen  the  ring- 
The  numbers  14  and  15  are  sinmtcd  upon  the  fascia  lata  of  the  thigh ;  the  opening  im- 
tnedifitely  !o  ihe  right  of  IS  is  the  snpbcrtoud  opening.  10,  The  recUis  rnuscfe  of  the 
rif^ht  fide  bronght  into  view  by  ilie  removal  of  the  atiterior  leicment  of  its  sheath  ;  •  die 
p*>*icr*or  segment  of  its  sheath  with  the  divided  edge  of  the  anieriof  segment  1"? 
The  pyrarnidahs  mnsole.  IS.  The  inierrol  obli']iie  niuacEG,  19.  The  conjoined  ten 
dcm  of  the  internal  oblique  nntl  trnnsver,Huli$  desecuding  behinti  Poupnrts  liikrameni 
to  the  pectineal  line.  20.  The  arch  formed  between  the  hvwer  curved  borde>r  of  th** 
interptt'  nb|ir|U6  mit.'«cle  and  ruupttri  d  hi^iimcnt,  n  is  beneath  tins  arch  that  the  i^perni 
•tio  €Ord  and  hernia  pass. 
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should  b^  lefl  entire,  as  it  gives  attachment  to  the  next  mu^clesr,  The 
muscle  may  then  be  turned  forwards  towards  the  hnea  alba,  or  removeti 
iiltogetlien 

The  Intkrnal  Oblique  Muscle  {obliquus  intemi(S  abdomtjih  asccndem) 
is  the  middle  flat  muscle  of  the  abdcHueii.  It  arises  from  the  outer  hall* 
of  Poupart's  ligament,  from  the  iMidiih:'  of  the  crest  of  the  iliuin  for  two- 
thirds  of  its  length,  and  by  a  thin  aponeurosis  from  the  spinous  processes 
of  the  lumbar  vertebrse.  lis  fibres  diverge  from  iheir  origin,  so  that  those 
from  Poupart's  ligament  curve  downwards,  those  from  ihe  anterior  part 
of  the  crest  of  the  ilium  pass  transversely,  and  the  rest  ascend  oblitjuel). 
The  muscle  is  inserted  into  the  pectiiieai  line  and  crest  of  the  os  pubw, 
linea  alba,  and  lower  borders  of  the  five  inferior  ribs. 

Along  the  upper  three-fourths  of  die  linea  semilunaris,  the  aponeurosis 
of  tl^ie  iniernal  oblique  separates  into  two  laraelhf,  which  pass  one  in  front 
and  the  other  behiiid  the  rectus  muscle  to  the  linea  alba,  where  they  are 
inserted  ;  along  the  lower  fourth,  the  aponeurnsis  passes  altogether  in  front 
of  tl^ie  rectus  without  separation.  The  two  layers,  which  thus  enclose  the 
rectus,  form  for  it  a  partial  sheath* 

The  lowest  fibres  of  the  ititernal  oblique  are  inserted  into  the  pectineal 
line  of  the  os  pubis  in  common  w  ith  those  of  tiie  transversalis  muscle. 
Hence  the  tendon  of  tliis  insertion  is  called  the  conjoined  i  en  dan  of  ih^  in- 
ternal oblique  and  tramvermlls.  This  structure  corresponds  with  the 
external  abdominal  ring,  and  forms  a  protection  to  what  would  otherwise 
be  a  weak  point  in  the  abdomen.  Sometimes  tlie  tendon  is  insutlicient  to 
resist  the  pressure  from  witliin,  and  becomes  forced  tl^rough  the  external 
rmg  ;  it  then  forms  tlie  distinctive  covering  odlired  ijigmntd  hfrnia. 

The  spermatic  cord  passes  beneath  the  arched  bt>rder  of  the  internal 
oblique  muscle,  between  it  and  Poupart's  ligament.  During  its  passage 
some  fibres  are  given  off  from  the  lower  border  of  tlie  muscle,  which  ac- 
company the  cord  downwards  to  the  testicle,  and  form  loops  around  it : 
this  is  the  cremaster  muscle.  In  the  descent  of  oblique  inguinal  henna, 
which  travels  the  same  course  with  the  spermatic  cord,  the  cremasu 
muscle  furras  one  of  its  coverings. 

The  CttK MASTER,  considered  as  a  distinct  muscle,  arises  from  the  mid- 
dle of  Poupart's  ligament,  and  forms  a  series  of  looj>s  upon  the  spermatic 
cord.  A  few  of  its  fibres  are  inserted  into  the  tunica  vaginalis,  the  res! 
ascend  along  the  inner  side  of  the  cord,  to  be  insertedy  with  the  conjoined 
tendon^  into  die  pectineal  line  of  the  os  pnbis. 

Relations, — The  internal  oblique  is  ju  relation,  by  its  external  $wrfm 
wiUi  the  external  oblique,  hitissimus  dorsi,  spermatic  cord,  and  externa 
abdtMuina]  ring.     By  its  intenial  surfacey  widi  the  transversalis  muscle 
the  fascia  transversalis,  the  internal  abdominal  ring,  and  spermatic  cord  , 
By  its  lower  and  arched  border^  witli  the  spermatic  corcl,  forming  the 
upper  boundary  of  the  spermatic  canal. 

The  cremaster  is  in  relation,  by  its  ext^nial  mrface^  with  the  aponeuro- 
sis of  the  external  oblique  and  intercnlumnar  fascia;  and  by  its  internal 
aurface^  with  the  fascia  propria  of  llie  spermatic  cord. 

I'he  internal  oblique  muscle  is  to  be  removed  by  separating  it  from  its 
attachments  to  the  ribs  above,  and  to  the  crest  of  the  ilium  and  Puupart*s 
ligament  below.  It  should  be  divided  behind  by  a  vertical  incision,  ex- 
tending from  the  last  rib  to  the  crest  of  the  ilium,  as  its  lumbar  attachment 
♦  annot  at  present  be  examined.     The  muscle  is  then  to  be  turned  fof- 
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inwrds.  Some  decree  of  care  a-UI  be  required  m  performing  this  dissec- 
iiion,  from  the  diihculiy  of  distiriguisliiag  between  this  muscle  and  the  one 
libeiieatii.  A  thin  layer  of  cellular  tissue  is  all  tliat  separates  them  for  the 
reater  part  of  tlieir  extent.  Near  tlie  crest  of  the  ilium,  the  circumflexa 
ill  artery  ascends  between  the  two  muscles,  and  forms  a  valuable  guide 
to  their  separation.  Just  above  Poupart's  ligament  they  are  so  closely 
connected,  tliat  it  is  impossible  to  divide  them. 

The  Trans vEBSA LIS  is  the  internal  tlat  muscle  of  the  abdomen ;  it  is 
frri  Reverse  in  the  direction  of  its  fibres,  as  is  implied  in  its  name.     It  arises 
ironi  ihe  outer  thirtl  of  Poupajt's  ligament,  from  the  inttTnal  lip  of  the  crest 
pf  the  iiium,  its  anterior  two-thirds;  from  the  spinovis  and  trauiiverse  pro- 
es  of  the  lumbar  vertebne,  and  from  the  inner  surfaces  of  Uie  5ix  in- 
trior  ribs,  indigitating  w  ith  the  diaphragm.     Its  lower  fibres  curve  down- 
rards,  to  be  inserted^  with  the  lower  fibres  of  the  internal  oblique,  into  the 
ectineal  line,  and  form  the  conjoined  tendon.     Throughout  the  rest  of 
;  extent  it  is  inserted  into  tiie  crest  of  the  os  pubis  and  linea  alba/   The 
^wer  fourth  of  its  aponeurosis  passes  in  front  of  the  rectus  to  the  linea 
ilba ;  the  upper  tkree-fourtlts  with  the  posterior  lamella  of  the  internal 
oblique,  behind  it. 
The  poderior  aponeurosis  of  the  transver*  ^m-  1 1  '** 

lHs  divides  into  tliree  lamellm; — ajiieriar^ 
rhich  is  attached  to  the  bases  of  the  trans- 
processes  of  the  lumbar  vertebras ; 
e,  to  the  apices  of  the  transverse  pro- 
les^^s ;  and  paste riory  to  the  n pices  of  the 
rjinous  processejs.     The  anterior  and  mid- 
Jle  lamellae  enclose  thequadratus  lumborum 
iiiflcle ;  and  the  middle  and  posterior,  the 
erector  spina.%     The  union  of  the  posterior 
lamella  of  the  transversal  is  with  the  poste- 
rior aponeurosis   of  tlie  internal    oblique, 
ffratus   posticus   inferior,   and   latissimus 
dorsi,  constitutes  tlie  lumbar  fascia. 

Relations. — By  its  external  surface  with 

tht*  internal  oblique,  the  internal  surfaces 

of  the  lowt^r  ribs,  and  internal  intercostal 

muscles.     By  its  itUemal  mrface  w^ith  the 

traiisirrsalis  fascia,  which  separates  it  from 

J  flu*  peritoneum,  with  the  psoas  magnus,  and 

lib  the  lower  part  of  the  rectus  and  pyra- 

[lidalis.     The  spermatic  cord  and  oblique 

nt^iiinal  hernia  pass  beneath  the  lower  bor* 

der,  but  have  no  direct  relation  witli  it. 

•  A  Iriirrnl  view  nf  the  inmk  of  fho  IxKly^  showini;  lu  imutclM,  nml  pmiticularty  tho 

ImntviTSfllis  aUiomini^.      I.  Ttn?  co*lal  ori^io  uf  the  l&lij»eiinu8  dnrai  mupcle,      2.  The 

frmttt^  inft|^ti«.     U.  Ttiu  upper  pun  of  Un?  extenml  obliqna  muscle,  Wivirlett  in  tlie  fli* 

iMM»o  licM  ralcitlatfd  ta  «>hovv  rh«  miif«f  It**  h^^npafli,  without  interferini?  with  its  imli^- 

%Mtm%  whN  the  *ermin§  mngniiji.     .|.  Two  of  tb«  external  inierco^iBl  rausek^s.     fi.  Tw»* 

r  th<*  ^nft*rfifi1  intfffcoaialu*     «1.  The  trarisvpr^ati»  muscle.     7»  lui  pntterior  aponr»jrosis» 

^    ,  lu  iinterior  n.ponr«urntri<i^  formirij^  tl»*?  moit  posterior  lay^r  of  the  shntth  of  the  rectu»* 

i*.  The  lower  pari  nf  the  K*n  reotui,  wttli  the  aponeurosis  nf  the  tmii'»veriinlis  pn5«in);  lit 

front.     1(1.  The  tiffhi  rertit*  muficilt*.     II.     Th«  urcherl  openint;  leflt  Setwt^eii  iHo  lowfr 

I  '»      '  '  rsTitJ'S  mti^rMo  nnd  PnnpiirtV  ii^nif^nt,  through  which  rhi*  sperrrm'io 

V2,  The  iistuti^us  moximu^^  itaU  mmliux,  acid  leuioi  VB|^inie  fcui» 

;  ..i*u3.<-..  Uy  fa*cia  luta. 
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To  dissect  the  rectus  musck^  its  sheath  should  be  opened  by  a  vertical 
incision  extending  from  over  the  cartilages  of  the  lower  ribs  to  the  front 
oi  die  OS  pubis.  The  sheath  may  then  be  dissected  off  and  turned  to  either 
side  ;  this  is  easily  done  excepting  at  tlie  lineae  transversa;,  where  a  close 
adhesion  subsists  between  the  muscle  and  the  external  boundary  of  the 
sheath.     The  sheath  contains  the  rectus  and  pyramidahs  muscle. 

The  Rectus  Muscle  arises  by  a  flattened  tendon  from  the  crest  of  the 
OS  pubis,  and  is  tjiseried  into  the  cartilages  of  the  fifth,  sixth,  and  sevendi 
ribs.  It  is  traversed  by  several  tendinous  zigzag  intersections,  called 
linear  transversa?.  One  of  these  is  usually  situated  at  the  umbilicus,  two 
above  that  point,  and  somelimes  one  below.  They  are  vestiges  of  die 
abdominal  ribs  of  reptiles,  and  very  nirely  extend  completely  dirough  the 
muscle, 

ReloMons* — By  its  external  surface  with  iJie  anterior  lamella  of  the  apo»j 
neurosis  of  the  internal  oblique,  below  with  the  aponeurosis  of  the  tmi 
versalis,  and  pyramidahs.     By  its  internal  surface  witli  the  ensiform  carti-  * 
lages  of  the  fifth,  sixth,  seventli,  eightli  and  ninth  ribs,  with  the  posterior 
lamella  of  the  internal  oblique,  die  peritoneum,  and  the  epigastric  artery 
and  veins. 

The  Pyramidalis  Muscle  arises  from  the  crest  of  the  os  pubis  in  front 
of  the  rectus,  and  is  inserted  into  the  linea  alba  at  about  midway  between 
the  umbilicus  and  the  os  pubis.  It  is  enclosed  in  the  same  sheath  with 
the  rectus,  and  rests  against  the  lower  part  of  that  muscle.  This  muscle 
is  sometimes  wanting. 

The  rectus  may  now  be  divided  across  the  middle,  and  the  two  ends 
drawn  aside  for  the  purpose  of  examining  tlie  mode  of  formation  of  its 
sheath. 

I'he  sheath  of  the  rectus  is  formed  in  front  for  the  upper  three- fourths  of 
its  extent,  by  the  aponeurosis  of  the  external  oblique  and  the  anterior  la  ^ 
mella  of  the  internal  oblique,  and  behind  by  the  posterior  lamella  of  T 
internal  oblique  and  the  aponeurosis  of  the  trimf^versfilis.     At  the  coe 
mencement  of  the  lower  fourth,  the  posterior  wall  of  the  sheath  terminates  * 
in  a  thin  curved  margin,  the  aponeurosis  of  die  three  muscles  passing  alto- 
gether in  front  of  the  rectus. 

The  next  two  muscles  nan  be  examined  only  when  the  viscera  of  the 
abdomen  are  removed.     To  see  the  quadratns  lumborum,  it  is  also  necea 
sary  to  divide  and  draw  aside  the  psoas  muscle  and  the  anterior  lamelli 
of  the  aponeurosis  of  the  transversal  is. 

The  QuAnHATDs  Lumborum  muscle  is  concealed  from  view  by  the  an*' 
terior  lamella  of  the  a|>oneurosis  of  tlie  transversalis  muscle,  whicli  is  in 
serted  into  the  bases  of  the  transverse  processes  of  the  lumbar  vertebra 
When  this  lamella  is  divided,  the  muscle  will  be  seen  arwin^from  the  la 
rib,  and  from  the  transverse  processes  of  the  four  upper  lumbar  vertebne 
It  is  inserted  into  the  crest  of  the  ihum  and  ilio-lurabar  ligamenL     If  thi 
muscle  be  cut  across  or  removed,  the  middle  lamella  of  the  transversalii 
will  be  seen  attached  to  the  apices  of  the  transverse  processes ;  the  qua- 
dratus  being  enclosed  between  d)e  two  lamella)  as  in  a  sheath. 

Reiatio7is, — Enclosed  in  the  sheath  formed  by  the  transversalis  muscle^ 
it  is  in  relation  in  front,  with  the  kidney,  the  colon,  the  psoas  magnus  anii 
die  diapbagra.  Behind^  but  also  separated  by  a  sheath,  w^idi  the  erector 
spincB. 

The  Psoas  Parvus  arises  from  the  tendinous  arches  and  interreiteli 


DIAPHRAGM.  217 

substance  of  the  last  dorsal  and  first  lumbar  vertebra,  and  terminates  in  a 
long  slender  tendon  which  expands  inferiorly  and  is  inserted  into  the  ilio* 
pectineal  line  and  eminence.  The  tendon  is  continuous  by  its  outer  bor- 
der with  the  iliac  fascia. 

ReUUians. — It  rests  upon  the  psoas  magnus,  and  is  covered  in  by  the 
peritoneum ;  superiorly  it  passes  beneath  the  ligamentum  arcuatum  of  the 
diaphragm.     It  is  occasionally  wanting. 

Diaphragm. — To  obtain  a  good  view  of  this  important  inspiratory 
muscle,  the  peritoneum  should  be  dissected  from  its  under  surface.  It  is 
tlie  muscular  septum  between  the  thorax  and  abdomen,  and  is  composed 
of  two  portions,  a  greater  and  a  lesser  muscle.  The  greater  muscle  arises 
from  the  ensiform  cartilage ;  from  the  inner  surfaces  of  the  six  inferior 
ribs,  indigitating  with  the  transversalis ;  and  from  tlie  ligamentum  arcua- 
tum externum  and  internum.  From  these  points,  which  form  the  internal 
circumference  of  the  trunk,  the  fibres  converge  and  are  inserted  into  the 
central  tendon. 

The  ligamentum  arcuatum  externum  is  the  upper  border  of  the  anterior 
lamella  of  the  aponeurosis  of  the  transversalis :  it  arches  across  the  origin 
of  the  quadratus  lumborum  muscle,  and  is  attached  by  one  extremity  to 
the  base  of  the  transverse  process  of  the  first  lumbar  vertebra,  and  by  the 
other  to  the  apex  and  lower  margin  of  the  last  rib. 

The  ligamentum  arcuatum  internum^  or  propriumj  is  a  tendinous  arch 
thrown  across  the  psoas  magnus  muscle  as  it  emerges  firom  the  chest.  It 
is  attached  by  one  extremity  to  the  base  of  the  transverse  process  of  the 
first  lumbar  vertebra,  and  by  the  other  is  continuous  with  the  tendon  of 
the  lesser  muscle  opposite  the  body  of  the  second. 

The  tendinous  centre  of  the  diaphragm  is  shaped  like  a  trefoil  leaf,  of' 
which  the  central  leaflet  pomts  to  the  ensiform  cartilage,  and  is  the  largest ; 
The  lateral  leaflets,  right  and  left,  occupy  the  corresponding  portions  of  the 
muscle ;  the  right  bemg  the  larger  and  more  rounded,  and  the  left  smaller 
and  lengthened  in  its  form. 

Between  the  sides  of  the  ensiform  cartilage  and  the  cartilages  of  the 
adjoining  ribs,  is  a  small  triangular  space  where  the  muscular  fibres  of  the 
diaphragm  are  deficient.  This  space  is  closed  only  by  peritoneum  on  the 
side  of  the  abdomen,  and  by  pleura  within  the  chest.  It  is  therefore  a 
weak  point,  and  a  portion  of  the  contents  of  the  abdomen  might,  by  vio- 
lent exertion,  be  forced  through  it,  producing  phrenic,  or  diaphragmatic 
hernia. 

The  lesser  muscle  of  the  diaphragm  takes  its  origin  from  the  bodies  of 
the  lumbar  vertebrae  by  two  tendons.  The  rightj  larger  and  longer  than 
the  left,  arises  from  the  anterior  surface  of  the  bodies  of  the  second,  third, 
and  fourth  vertebrae ;  and  the  le/t  from  the  side  of  the  second  and  third. 
The  tendons  form  two  large  fleshy  bellies  (cmra)^  which  ascend  to  be  in- 
serted into  the  central  tendon.  The  inner  fasciculi  of  the  two  crura  cross 
each  other  in  front  of  the  aorta,  and  again  diverge  to  surround  the  oeso- 
phagus, so  as  to  present  the  appearance  of  a  figure  of  eight.  The  ante 
nor  fasciculus  of  the  decussation  is  formed  by  Uie  right  crus. 

The  openings  in  the  diaphragm  are  three :  one,  quadrilateral,  in  the 
tendinous  centre,  at  the  union  of  the  right  and  middle  leaflets,  for  the 
passage  of  the  injferior  vena  cava ;  a  muscular  opening  of  an  elliptic  shape 
formed  by  the  two  crura,  for  the  transmission  of  the  ctsophagus  and  pneur^ 
mogastric  nerves  ;  and  a  third,  the  aorticy  which  is  formed  by  a  tendinoui 
19 
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Tig>  118-*  arch  thrown  from  the  tendon 

of  one  cms  to  that  of  the  other, 
beneath  which  pass  ibe  aoridi^ 
the  rif^Iit  vena  uzi/gaB^  and 
thoracic  dud,  Ihe  great 
splanchnic  nerves  pass  lii rough 
openings  in  the  Ifsser  uujsck 
on  each  side,  and  the  lesser 
splanchnk'  nerves  tbrouj^h  the 
fibres  which  arise  I'rom  the 
li<^ainerjtu!n  arcuatnm  inter* 
man, 

Ib:lntions, — By  its  superior 
surface  with  the  plenne,  Uie 
pericardium,  the  heart,  and 
t[ie  hirig;s.  By  its  inferior 
surface  with  the  peritoneum ; 
i^^^^'^  on  the  k'ft  with  the  stomach 

and  iipleen  ;  on  the  right  with 
the  convexity  of  the  liver;  and  behind  wuh  the  kitlneys,  the  supra-rt^nal 
capsnles,  the  duodenum,  and  the  solar  plexus*  By  its  circumference  witli 
the  ribs  and  intercostal  muscles,  and  with  the  vertebral  column. 

Jictiuns, — ^The  external  oblique  muscle,  actinpf  rin!>ly,  would  draw  the 
thorax  towards  the  pelvis,  and  twist  tlie  body  to  the  opposite  side.  Both 
muscles,  actms^  together,  would  ilex  the  thorax  directly  on  the  pelvis. 
The  imernal  oblique  of  one  side  draws  the  chest  downwards  and  outwards: 
*boTh  toijetber  bend  it  directly  forwards.  Either  transversalis  muscle,  act* 
ing  singly,  will  diminish  the  size  of  the  abdomen  on  its  own  side,  smd  both 
toi^etherwill  constrict  the  entire  cylinder  of  the  cavity*  The  recti  muscles, 
-assisted  by  the  pyramidales,  tlex  the  thorax  upon  the  chest,  and,  through 
the  me<Iium  of  the  liofce  transversre,  are  enablttl  to  act  when  their  sheath 
is  curved  inwards  by  the  action  of  the  iransvers:des.  The  pyramidales 
are  tensors  of  the  linea  alba.  The  abdominal  are  expiratory  muscles,  and 
the  chief  ajrents  of  expulsion  \  by  their  action  the  foetus  is  expelled  from 
the  uterus,  the  urine  Jrom  the  bladder,  the  faeces  from  the  rectum,  the  bile 
from  the  £rall-bladder,  the  in^^festa  from  the  stomach  and  bowels  in  vomit- 
ing, and  the  mucous  and  irritating  substances  from  the  bronchial  tubes, 

•  The  HiuJcr  or  fltitlominnl  side  of  tbp  dinfiYimt^m.  1,  2,  3.  The  prcnrr*r  inosolf  ;  th* 
fi;i«rf^  I  rests  npon  the  control  lenflet  of  ihe  kmrlinou*  eentrt* ;  Uie  nuriilHT  *2  on  tlie  W{t 
<»r  siimtlr^fl  Irtiflet;  and  mi m tier  3  on  the  rijiht  knflet  4,  The  ihin  f««riciu(U9  which 
nHsef  from  »he  eri*ifornt  cartilftg** ;  n  ftrnaH  tnnoguhr  *j>ae*f  is  l*^n  on  oithnr  niil^ of  Uiii 
fa!4rimi]ii9,  wmch  i«  t'losinl  oiiljr  Xty  the  serous  meinlirane^  nf  the  iib<ioifian  nnil  rkeitu 
5-  The  lipiiiif iitum  arfimtum  exienuim  of  the  left  si»te,  6.  Th<?  litr^moiinim  nminnim 
ftnerniJTi).  7.  A  nmnU  nrched  opening  ticrnsioiiiiUir  foiitnl,  through  which  fho  l«%3»er 
spbuchnic  nefve  passes,  B.  Tlie  i\%\\i  or  hir;r*?r  feni1f>n  nf  the  le»ier  imisole;  a  mu*- 
CtilHr  <li?ctLMihj»  from  thi*  teiulon  curve*  if»  the  left  ^ule  of  the  jjrealer  mtisi^h-  betweeti 
rhn  »e*f'pha|;eal  eiiiU  aortic  openiugs.  i*.  The  fourth  lumhrir  vcrtebm,  10»  The  h«t\  or 
shorter  Tenfkm  f»f  the  terser  nin^ele.  1  L  The  nonie  opening  cx'cupied  b)^  the  norta 
which  i*  rtil  i*hart  off".  12.  A  portton  of  die  ci-Aophtitju^  i^suinc  through  l!i^  afsopha^eiil 
npetiing;;  In  ihta  fijtuTo  ttie  of^ophnKeal  openiut*  is  ti*nilinoti8  di  ita  anterior  pnrf,  a  »trnc- 
lUM  whioh  is  not  imconfimon.  13,  The  npeninjj  for  tlie  inferior  veuR  c<iv«,  in  the  leu- 
flJttoiiB  centre  of  the  diaphrai;m.  1-J.  The  psoas  oiii^us  mut^cTe  puiifing  b^nenth  Ihe 
i<{{umentum  wreuntum  internum;  it  has  been  removed  on  the  opposite  siUe  to  >how  the 
iifeh  mnre  distinctly,  15.  The  quadrsitui  himl>r>riim  pRssing[  Iwneiiih  iho  ligattieiitu 
afot»atum  exi**rtitiiii  .this  muscle  hat  al»o  been  removed  on  the  lel\  aiUe. 
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trachea;,  and  nasal  passages,  during  coughing  and  sneezing.  To  produce 
these  efforts  they  all  act  together.  Their  violent  and  continued  action 
produces  hernia ;  and,  acting  spasmodically,  they  may  occasion  rupture 
of  the  viscera.  The  quadratus  lumborum  draws  the  last  rib  downwards, 
and  is  an  expiratory  muscle  ;  it  also  serves  to  bend  the  vertebral  column 
lo  one  or  the  other  side.  The  psoas  parvus  is  a  tensor  of  the  iliac  fascia, 
and,  taking  its  fixed  origin  from  below,  it  may  assist  in  flexing  the  verte- 
bidl  column  forwards.  The  diaphragm  is  an  inspiratory  muscle,  and  the 
sole  agent  in  tranquil  inspiration.  When  in  action,  the  muscle  is  drawn 
downwards,  its  plane  being  rendered  oblique  from  the  level  of  the  ensi- 
form  cartil^e,  to  that  of  the  upper  lumbar  vertebra.  During  relaxation 
it  is  convex,  and  encroaches  considerably  on  the  cavity  of  the  chest,  par- 
ticularly at  the  sides,  where  it  corresponds  with  the  lungs.  It  assists  the 
abdominal  muscles  powerfully  in  expulsion,  every  act  of  that  kind  being 
preceded  or  accompanied  by  a  deep  inspiration.  Spasmodic  action  of  the 
diaphragm  produces  hiccough  and  sobbing,  and  its  rapid  alternation  of 
contraction  and  relaxation,  combined  with  laryngeal  and  flicial  movements., 
laughing  and  crying. 

MUSCLES    OF    THE    PERINEUM. 

The  muscles  of  the  perineum  are  situated  in  the  outlet  of  the  pelvis,  and 
consist  of  two  groups,  one  of  which  belongs  especially  to  the  organs  of 
generation  and  urethra,  the  other  to  the  termination  of  the  alimentary  canal. 
To  these  may  be  added  the  only  pair  of  muscles  which  is  proper  to  the 
pelvis,  the  coccygeus.  The  muscles  of  the  perineal  region  in  the  male, 
are  tlie 

Accelerator  urinae,  Sphincter  ani, 

Erector  penis,  Levator  ani, 

Compressor  urethra;,  Coccygeus. 
Transversus  perinei, 

Dissection. — To  dissect  the  perineum,  the  subject  should  be  fixed  in 
the  position  for  lithotomy,  that  is,  the  hands  should  be  bound  to  the  soles 
of  the  feet,  and  the  knees  kept  apart.  An  easier  plan  is  the  drawing  of 
the  feet  upwards  by  means  of  a  cord  passed  through  a  hook  in  the  ceihog. 
Both  of  these  plans  of  preparation  have  for  their  object  the  full  exposure 
of  the  perineum.  And  as  this  is  a  dissection  which  demands  some  degiee 
of  delicacy  and  nice  manipulation,  a  strong  light  should  be  thrown  upon 
the  part.  Having  fixed  the  subject,  and  arawn  the  scrotum  upwards  by 
means  of  a  string  or  hook,  carry  an  incision  from  the  base  of  the  scrotum 
along  the  ramus  of  the  pubes  and  ischium  and  tuberosity  of  the  ischium, 
to  a  point  parallel  with  the  apex  of  the  coccyx ;  then  describe  a  curve 
over  the  coccyx  to  the  same  point  on  the  opposite  side,  and  continue  the 
incision  onwards  along  the  opposite  tuberosity,  and  along  the  ramus  of  the 
ischium  and  of  the  pubes,  to  the  opposite  side  ot  the  scrotum,  where  the 
two  extremities  may  be  connected  by  a  transverse  incision.  This  incision 
will  completely  surround  the  perineum,  following  very  nearly  the  outline 
of  its  boundaries.  Now  let  the  student  dissect  off  the  integument  care- 
fully from  the  whole  of  the  included  space,  and  he  will  expose  the  fgittj 
c^-Uular  structure  of  the  common  superficial  fascia,  which  exactly  resembles 
the  superficial  fascia  in  every  other  situation.     The  common  superficial 
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fascia  is  then  to  be  removed  to  the  same  extent,  exposing  the  superficial 
perineal  fascia.  This  layer  is  also  to  be  turned  aside ^  when  the  muscles 
of  the  genital  region  of  the  perineum  will  be  brought  into  view\ 

The  AccELCRATORES  Urin^e  (bulbo-cavernosus)  arise  from  a  tendinous 
point  in  the  centre  of  tlie  perineum  and  from  the  fibrous  raph^?  of  tbe  two 
muscles.  From  these  origins  the  fibres  diverge,  like  the  plumes  of  a  pen 
the  posterior  fibres  to  be  inserted  into  the  ramus  of  die  pubesand  ischium 
the  middle  to  encircle  the  corjius  spongiosum,  and  meet  upon  its  upper 
side ;  antl  the  anterior  to  spread  out  upon  the  corpus  cavernosum  on  each 
side,  and  be  inserted,  partly  into  its  fibrous  structure,  and  partly  into  the 
fascia  of  tlie  penis.  The  posterior  and  middle  insertions  of  these  muscles 
are  best  seen,  by  carefully  raising  one  muscle  from  the  corpus  spongiosum 
and  tracing  its  fibres. 

Relations. — By  their  superficial  surface  with  tlie  superficial  perineal 
fuscia,  the  dartos,  the  superficial  vessels  and  nerves  of  the  perineiuu,  and 
on  each  side  with  tiie  erector  penis.  By  their  deej)  surjface  vfiih  the  corpus 
spongiosum  and  bulb  of  die  urethra. 

The  Erector  Pknis  (ischio-cavemosus)  arises  from  the  ramus  and  tu- 
berosity of  the  ischium,  and  curves  around  tlie  root  of  the  penis,  to  be  in- 
serted  into  tlie  upper  surface  of  tl>e  corpus  cavernosuraj  where  it  is  con* 
tinuous  with  a  strong  fascia  winch  covers  the  dorsum  of  the  organ,  the 
fascia  penis. 

Relations, — By  its  superfidnl  surface  with  the  superficial  perineal  fascia, 
the  dartos,  and  the  superficial  pLTineal  vessels  and  nerve.  By  its  deep 
mrjhct  with  the  corpus  cavernosum  penis. 

The  Compressor  Uretil'e  (Wilson's  and  Guthrie's  muscles),  consists 
of  two  portions ;  one  of  which  is  transiyerse  in  its  direction,  and  passes  in- 
wards, to  embrace  the  membranous  urethra;  the  o^mr  is  perpendicular , 
and  descends  from  the  pubes.  I'he  transverse  portix>n^  particularly  de- 
scribed by  Mr  Guthrie,  arisn  by  a  narrow  tendinous  point,  from  tlie  upper 
part  of  the  ramus  of  the  ischium,  on  each  side,  and  divides  into  two  fasci- 
culi, which  pass  inwards  and  slightly  upwards,  and  embrace  the  membra- 
nous portion  of  the  urethra  and  Cowper's  glands.  As  they  pass  low*ard9 
(he  urethra,  they  spread  out  and  become  fan-shaped,  and  are  inserted  into 
a  tendinous  raphe  upon  the  upper  and  lower  surfaces  of  the  urethra,  ex* 
tending  firom  tlie  apex  of  the  prostate  gland,  to  which  they  are  attached 
posteriorly,  to  tlie  bulbous  portion  of  the  urethra,  with  which  they  are  con- 
nected in  front.  When  seen  from  above,  these  portions  resemble  two  fans, 
connected  by  their  expanded  border  along  tlie  middle  line  of  the  mem- 
branous urethra,  from  (tie  prostate  to  the  bulbous  portion  of  tlie  urethra. 
The  same  appearance  is  obtained  by  \nevving  them  from  below. 

The  perpendicular  portion*  described  by  Mr.  W'ilson,  arises  by  two  ten- 
dinous points  from  the  inner  surface  of  the  arch  of  the  pubes,  on  each  side 
of,  and  close  to,  the  symphysis.  The  tendinous  origins  soon  become 
muscular,  and  descend  perpendicularly,  to  be  inserted  into  tlie  upper  fas- 
ciculus of  the  transverse  portion  of  the  muscle ;  so  that  it  is  not  a  distinct 
muscle  surrounding  the  membranous  portion  of  the  urethra,  and  support- 

*  Hr,  TjrrreH,  who  made  manjr  carcnil  diuectiotift  of  the  mufcks  of  tKe  periiiftifiii 
dul  not  oljscrve  tliia  fnytilna  of  the  muacle;  be  considers  Wilaon't  muscle  (with  utm*: 
mh^r  anaiothiftts)  to  tj<»  tlie  anterior  fibres  or  the  levator  am,  not  uniting;  b«?nt»iftl»  the 
iTfethr^^  HF  Hes<^ri1>H«t  hjr  Mr.  Wilgrni;  hut  in^^rted  into  n  jiortion  of  the  pelv^  iiucjft 
ifUiJV'rdi  bc'ween  tli«  proitute  gluntj  and  reciuin,  the  recto-veiicai  iUscla. 
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in^  it  as  in  a  sling,  as  described  by  Mr,  Wilson,  but  merely  an  upper 
ongin  of  the  transverse  muscle. 

Fig.  U9.« 


Tbe  compressor  urethrae  may  be  considered  either  as  two  symmetrical 
muscles  tuet-ting  at  the  niph^,  or  as  a  single  muscle :  I  have  adopted  the 
latter  course  in  the  above  description,  as  appearing  to  me  the  more  con- 
sistent with  the  general  connexions  of  the  muscle^  and  with  its  actions. 

The  TRANsvEftsus  Perinei  arises  from  the  tuberosity  of  the  ischium 
on  each  side,  and  is  ifiserted  into  the  central  tendinous  point  of  the 
perineum  4 

Rdutians.^By  its  superficial  mrface  with  tlie  superficial  perineal  fascia, 
and  superficial  perineal  artery.  By  its  deep  surface  with  the  deep  perineal 
fascia,  and  internal  pudic  artery  and  veins.  By  its  posterior  border  it  is 
in  relation  with  that  portion  of  the  superficial  perineal  fascia  which  passes 
back  to  become  continuous  with  the  deep  fascia. 

To  dissect  the  compressor  urethrtEj  the  whole  of  the  preceding  muscles 
should  be  removedj  so  as  to  render  the  listening  surface  of  the  deep  peri- 
neal fascia  quite  apparent*  The  anterior  layer  of  the  fascia  should  lljen 
be  carefully  dissected  away,  and  the  coq^us  spongiosum  penis  divided 
through  its  middle,  separated  from  the  corpus  cavernosum,  and  drawn 
forwards,  to  put  the  membranous  portion  of  tlie  urethra,  upon  which  the 
muscle  is  spread  out,  on  the  stretch.  The  muscle  is,  however,  better 
seen  in  a  dissection  made  from  within  tlie  pelvis,  after  having  turned 

•The  fniiiwtps  of  the  permeum.  1.  The  accelcratoroa  urime  musoie^;  the  figure  rests 
upon  tittf  ctirpus  sfMjrigiosum  penifl.  2.  The  norpus  cjiv<?rno3wm  of  o»>e  ?iile.  3,  Tbo 
erector  pctii*  of  one  side.  4.  The  tmiiaVKrsua  fwrinei  of  one  side.  5,  Tbe  Iriangular 
tpaei*  through  which  the  deep  perineal  fascia  i«  seen.  6,  Hie  sphincter  nnt ;  it*  aata> 
rior  eiiremiiy  i»  cut  off.  7.  Tbe  Jevatnr  am  of  rhe  left  side  ;  Uie  deep  »piice  between 
(ho  uilwroiijty  of  the  itu^hium  (8)  mul  the  nnns,  i»  the  ischioreetitl  fossn;  the  same  foasa 
i«  (et*n  upon  the  opposite  side.  9,  The  spine  of  the  ischluin.  10.  The  left  coocygeuf 
ttitiActc.     The  boundaries  of  the  pcimt^um  are  weU  seen  ia  this  engraving. 

j-  1  have  twice  di*fteclod  a  peritieiim  in  which  the  tfjinsversiis  perinei  was  of  Inrgn 
use,  and  spread  out  aa  it  appfonehed  the  middle  line,  9o  as  lo  become  ikii-shnped.  Th« 
pustcrfor  fibres  were  cDntinuou^  with  (hose  of  the  muanle  of  [he  opposite  !!ide  ;  but  Iho 
anterior  were  prolonged  forwards  upon  the  bulb  end  corpu*  spongiosum  of  the  urethra, 
»*  fur  n»  the  middle  of  die  penis^  forming  a  broad  layer  which  usurped  the  place  and 
'ijfta*  of  the  Bcceleraior  uriote. 
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Jown  die  bladder  from  its  attachment  to  the  os  pubis,  and  removed  i 
plexus  of  veins  and  the  posterior  layer  of  the  derp  periueid  tiusriii. 

The  Spmi>cti:r  Am  is  u  ihin  and  elhplicdl  plane  of  inusde  elusely  ad- 
herent to  the  integuo^ent,  and  surrounding  the  opening  of  the  anus.  It 
arises  posteriorly  in  the  superficial  fascia  around  the  coccyx,  and  by  a 
fibrous  raphe  from  the  apex  of  tluit  bone  ;  and  i§  inserted  anterioriy  into 
die  tendinous  centre  of  the  perineum,  and  into  the  rapht^  of  the  integument, 
nearly  as  far  forwards  as  the  commencement  of  ihe  scrotum. 

Rtiatio/is. — By  its  sujperjlcial  surfao!  with  the  integument.     By  its  def^4 
surface  wilh  the  internal  sphincter,  the  le^^ator  ani,  the  cellular  ti*«ue  \\m% 
fat  in  tlie  ischio-rectal  fossa,  and  in  front  wiUi  the  superhciai  perineisll 
fafieia. 

The  Spkikctek  Ani  Ijjternus  is  a  muscular  ring  embracing  the  ex^ 
tremily  of  tlie  intestine,  and  ibrmed  by  an  aggregation  of  the  circula 
fibres  of  tlie  rectum. 

Part  of  the  levator  ani  may  be  seen  during  the  dissection  of  the  anal 
portion  of  the  perineum,  by  removing  the  fat  which  surrounds  the  termi- 
nation of  die  rectum  in  the  ischio-rectal  fossa.     But  to  study  die  eniirel 
muscle,  a  lateral  section  of  die  pelvis  must  be  made  by  sawing  througli| 
the   pubes  a  little  to  one  side  of  the   symphysis,  separating  the  bonet 
behind  at  the  sacro-iliac  symphysis,  and  turning  down  'die  bladder  anc" 
rectum.     Tiie  pelvic  fascia  is  then  to  be  carefuily  raised,  beginning  at  Ih^ 
base  of  the  bladder  and  proceeding  upwards,  until  the  whole  e^clent  of  J 
the  muscle  is  exposed. 

Tlie  Levatok  Am  is  a  Uiin  plane  of  muscular  fibres,  situated  on  each] 
side  of  the  pelvis.  The  muscle  arises  from  the  inner  surface  of  the 
pubis,  from  the  spine  of  the  ischium,  and  between  those  points  from  thai 
angle  of  division  between  the  obturator  and  the  pelvic  fascia.  Its  fibref 
descend,  to  be  inserted ,  into  the  extremity  of  the  coccyx,  into  a  fibrou 
raphd  in  front  of  that  bone,  into  the  lower  part  of  the  rectum,  base  of 
bladder,  and  prostate  gland* 

In  the  ft-male,  this  muscle  is  inserted  mto  the  cocc)TC  and  fibrous  raph^ 
lower  part  of  the  rectum  and  vagina. 

Relations.'— By  ks  extemal  or  perineal  surface ^  with  a  diin  layer  of] 
fascia,  by  which,  and  by  the  obturator  fascia,  it  is  separated  from  tJie  ob*J 
turator  intemus  muscle  ;  widi  the  (at  in  the  ischio-rectal  fossa,  the  deepi 
perineal  fascia,  the  tevator  ani,  and  posteriorly  vnth  the  gluteus  maximiia^ 
By  its  interTtai  or  pelvic  surface,  with  the  pelvic  fascia,  which  separates  i^ 
from  the  viscera  of  die  pelvis  and  peritoneum. 

The  CoccYGEUs  Muscle  is  a  tendino*miLscuIar  layer  of  triangular  formj 
It  anses  from  tiie  spine  of  the  ischium,  and  is  imert^d  into  the  side  of  the 
coccyx  and  lower  part  of  the  sacrum. 

Relations, — By  its  internal  or  pt/nV  surface^  with  die  rectum ;  by  in 
exttrmtl  sitrface^  with  the  lesser  and  greater  sacro-ischiatic  ligaments. 

The  muscles  of  the  perineum  in  the  female  are  the  same  as  "m  die  male, 
and  have  received  analogous  names.     They  are  smaller  in  size,  and 
modified  to  suit  the  diflerent  form  of  the  organs;  they  are- 


Constrictor  vaginae, 
Erector  cHtoridi,'', 
Tr*ansversus  perinei, 
Compressor  urethrae, 


Sphincter  ani, 
Levator  ani, 
Coccygeus. 
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The  Constrictor  vaginee  is  analogous  to  the  acceleratores  iirinaR ;  it  is 
continuous,  posteriorly,  with  the  sphincter  ani,  interlacing  with  its  libres> 
and  is  inserted^  anteriorly,  into  the  sides  of  the  corpora  cavernosa,  and 
fascia  of  the  clitoris. 

The  Trarhsversus  periiiei  is  inserted  into  the  side  of  the  constrictor  vagi- 
•ise,  and  the  levator  ani  into  the  side  of  tlie  vagina. 

The  other  muscles  are  precisely  similar  in  tlieir  attachments  to  those  in 
;he  male. 

Actions, — The  acceleratores  urinae  being  continuous  at  the  middle  line, 
and  attached  on  each  side  to  the  bone,  by  means  of  their  posterior  fibres, 
will  support  the  bulbous  portion  of  the  urethra,  and  acting  suddenly,  will 
propel  the  semen,  or  the  last  drops  of  urine,  from  the  canal.  The  poste- 
rior and  middle  fibres,  according  to  Krause,*  contribute  towards  the  erec- 
tion of  the  corpus  spongiosum,  by  producing  compression  upon  the  venous 
structure  of  the  bulb  ;  and  the  anterior  fibres,  according  to  Tyrrell,t  assist 
in  the  erection  of  the  entire  organ  by  compressing  tlie  vena  dorsalis,  by 
means  of  their  insertion  into  the  fascia  penis.  The  erector  penis  becomes 
entitled  to  its  name  from  spreading  out  upon  the  dorsum  of  the  organ, 
into  a  membranous  expansion,  (fascia  penis,)  which,  according  to  Krause, 
compresses  the  dorsal  vein  during  the  action  of  the  muscle,  and  especially 
after  the  erection  of  the  organ  has  commenced.  The  tmnsverse  muscles 
serve.to  steady  the  tendinous  centre,  that  the  muscles  attached  to  it  may 
obtain  a  firm  point  of  support.  According  to  Cruveilhier,  they  draw  the 
anus  backwards  during  the  expulsion  of  the  fceces,  and  antagonize  the 
levatores  ani,  which  carry  the  anus  forwards.  The  compressor  urethra*, 
taking  its  fixed  point  from  the  ramus  of  the  ischium  at  each  side,  can, 
says  Mr.  Guthrie,  "  compress  the  urethra  so  as  to  close  it ;  I  conceive 
completely,  after  the  manner  of  a  sphincter."  The  transverse  portion  will 
also  have  a  tenden(^y  to  draw  the  urethra  downwards,  whilst  the  perpen- 
dicular portion  will  draw  it  upwards  towards  the  os  pubis.  The  inferior 
fasciculus  of  the  transverse  muscle,  enclosing  Cowper's  glands,  will  assist 
those  bodies  in  evacuating  their  secretion.  The  extemd  sphincter^  being 
a  cutaneous  muscle,  contracts  the  integument  around  the  anus,  and  by  its 
attachment  to  the  tendinous  centre,  and  to  the  point  of  tlie  coccyx,  assists 
the  levator  ani  in  giving  support  to  the  opening  during  expulsive  efforts. 
The  internal  sphincter  contracts  the  extremity  of  tlie  cylinder  of  die  intes- 
tine. The  use  of  the  levator  ani  is  exj./essed  in  its  name.  It  is  the  an- 
tagonist of  the  diaphragm  and  the  rest  of  the  expulsory  muscles,  and 
series  to  support  the  rectum  and  vagina  during  their  expulsive  efforts. 
The  levator  ani  acts  in  unison  Avith  the  diaphragm,  and  rises  and  falls  like 
that  muscle  in  forcible  respiration.  Yielding  to  the  propulsive  action  of 
the  abdominal  muscles,  it  enables  the  outlet  of  the  pelvis  to  bear  a  greatci 
force  than  a  resisting  structure,  and  on  the  remission  of  such  action  it  re- 
stores the  perineum  to  its  original  form.  The  coccygei  muscles  restore 
the  coccyx  to  its  natural  position,  after  it  has  been  pressed  backwards 
during  defecation  or  during  parturition. 

MUSCLES    OF    THE    UPPER    EXTREMITY. 

The  muscles  of  the  upper  extremity  may  be  arranged  into  groups  cor 
responding  with  the  different  regions  of  the  limb,  thus : 

•  MGIlcr,  Archiv.  fllr  Anatomic,  Pliyftiolofrie,  Ac.     1837 
f  Lectures  in  the  College  of  Surgeons.     Ib39. 
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Anterior  Thoracic  Region. 
Pectoralis  major, 
l^ectoralis  minor, 
Subclavius. 


Lateral  Thoracic  Region* 
Serratus  magnus. 


Jlntenor  Scapular  Region 
Subscapularis. 


Posterior  Scapular  Region* 
Supra-spinatus, 
Infra-spmatus, 
Teres  mmor, 
Teres  major. 

Acromial  Region, 
Deltoid. 


Anterior  Humeral  Region. 

Coraco-brachialis, 
IJiceps, 
Brachialis  anticus. 

Anterior  Brachial  Region. 
Superficial  Layer. 

Pronator  radii  teres. 
Flexor  carpi  radialis, 
Palmaris  longus, 
Plexor  sublimis  di^torum, 
Flexor  carpi  ulnans. 


Deep  Layer. 

Flexor  profundus  di^torum, 
Flexor  longus  pollicis, 
Pronator  quadratus. 


Radial  Region  {JTienar). 

Abductor  pollicis, 
Flexor  ossis  metacarpi 

(opponens). 
Flexor  brevis  pollicis. 
Adductor  pollicis. 


Posterior  Humeral  Region. 
Triceps. 


Posterior  Brachial  Region. 
Superficial  Layer. 

Supinator  lon^s, 
Extensor  carpi  radialis  longior, 
Extensor  carpi  radialis  brevior, 
Extensor  communis  digitorum, 
Extensor  minimi  digiti, 
Extensor  carpi  ulnaris, 
Anconeus. 

Deqf  Layer* 

Supinator  brevis. 
Extensor  ossis  metacarpi  pollicis. 
Extensor  primi  intemodii  pollicis, 
Extensor  secundi  intemodii  pollicii 
Extensor  indicis. 

Hand. 

Ulruxr  Region  {Hypothenar). 

Palmaris  brevis, 
Abductor  minimi  di^ti. 
Flexor  brevis  minimi  digiti. 
Adductor  minimi  digiti. 


Palmar  Region. 
Lumbricales, 
Interossei  palmares, 
Interossei  dorsales. 

AnteriorThoracic  Region* 

Pectoralis  major, 
Pectoralis  minor, 
Subclavius. 


PECTORALIS    BIAJOR  AND  MINOR. 
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DissecHon.  —  Make  an  incision  along  the  line  of  the  clavicle,  from  the 
•jppei  part  of  the  sternum  to  the  acromion  process ;  a  second  along  the 
lower  border  of  the  great  pectoral  muscle,  from  the  lower  end  of  the  ster- 
num to  the  insertion  of  its  tendon  into  the  humerus,  and  connect  the  two 
by  a  third,  carried  longitudinally  along  the  middle  of  the  sternum.  The 
integument  and  superficial  fascia  are  to  be  dissected  together  from  off  the 
fibres  of  the  muscle,  and  always  in  the  direction  of  their  course.  For  this 
purpose  the  dissector,  if  he  have  the  right  arm,  will  commence  with  the 
lower  angle  of  the  flap ;  if  the  left,  with  the  upper  angle.  He  will  thus 
''xpose  the  pectoralis  major  muscle  in  its  whole  extent. 

The  Pectoralis  Major  muscle  arises  from  the  sternal  two-thirds  of 
the  clavicle,  from  one  half  the  breadth  of  the  sternum  its  whole  length, 
from  the  cartilages  of  all  the  true  ribs,  excepting  the  first  and  last,  and 
from  tlie  aponeurosis  of  the  external  oblique  muscle  of  the  abdomen.  It 
is  inserted  by  a  broad  tendon  into  the  anterior  bicipital  ridge  of  the  hu- 
merus. 

That  portion  of  the  muscle  which  arises  from  the  clavicle  is  separated 
from  that  connected  with  the  sternum  by  a  distinct  cellular  interspace ; 
hence  we  speak  of  the  clamadar  portion  and  sternal  portion  of  the  pecto- 
ralis major.  The  fibres  firom  this  very  extensive  origin  converge  towards 
a  narrow  insertion,  giving  the  muscle  a  radiated  appearance.  But  there 
m  a  peculiarity  about  the  formation  of  its  tendon  which  must  be  carefully 
noted.  The  whole  of  the  lower  border  is  folded  inwards  upon  the  upper 
portion,  so  that  the  tendon  is  doubled  upon  itself.  Another  peculiarity' 
results  from  this  arrangement:  the  fibres  of  the  upper  portion  of  the  mus<*Je 
are  inserted  into  the  lower  part  of  the  bicipital  ridge ;  and  those  of  the 
lower  portion,  into  the  upper  part. 

Relations.  —  By  its  external  surface  with  the  fibres  of  origin  of  the 
platysma  myoides,  the  mammary  gland,  the  superficial  fascia  and  inte- 
gument. By  its  internal  surface ^  on  the  thorax,  with  the  clavicle,  the 
sternum,  the  costal  cartilages,  intercostal  muscles,  subclavius,  pectoralis 
minor,  and  serratus  magnus ;  in  the  axilla,  with  the  axillary  vessels  and 
glands.  By  its  external  border  with  the  deltoid,  from  which  it  is  separated 
above  by  a  cellular  interspace  lodging  the  cephalic  vein  and  the  descend- 
ing branch  of  the  thoracico-acromialis  artery.  Its  lower  border  forms  the 
anterior  boundary  of  the  axillary  space. 

The  pectoralis  major  is  now  to  be  removed  by  dividing  its  fibres  along 
the  lower  border  of  the  clavicle,  and  then  carrying  the  incision  perpendi- 
cularly downwards,  parallel  to  the  sternum,  and  at  about  three  inches 
from  its  border.  Divide  some  loose  cellular  tissue,  and  several  small 
branches  of  the  thoracic  arteries,  and  reflect  the  muscle  outwards.  We 
thus  bring  into  view  a  region  of  considerable  interest,  m  the  middle  of 
which  is  situated  the  pectoralis  minor. 

The  Pectoralis  Minor  arises  by  three  digitations  from  the  third,  fourtii, 
and  fifth  ribs,  and  is  inserted  into  the  anterior  border  of  the  coracoid  pro- 
cess of  the  scapula  by  a  broad  tendon. 

Relatunis, — By  its  anterior  surface  with  the  pectoralis  major  and  supe- 
rior thoracic  vessels  and  nerves.  By  its  posterior  surface  with  the  ribs, 
the  intercostal  muscles,  serratus  magnus,  axillary  space,  and  axillary 
vessels  and  nerves.  Its  upper  border  forms  the  lower  boundary  of  a  trian- 
gular space  bounded  above  by  the  costo-coracoid  membrane,  and  inter- 
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nail}'  by  t!ie  ribs.  In  this  space  are  found  the  axillary  vessels  and  uen^e^^ 
an<]  in  it  the  subclavian  artery  may  be  tied  below  I  he  clavicle. 

The  SuBCLAvius  muscle  arises  by  a  round  tendon  from  the  canilage 
of  the  first  rib,  and  is  inserted  into  tlie  under  surface  of  the  clavicle.  This 
muscle  is  concealed  by  the  costo-coracoid  menabrane,  an  extension  of  the 
deep  cervical  fascia,  by  which  it  is  invested. 

Relalions, — By  its  upper  mrface  with  the  clavicle.  By  the  liwer  with 
the  subclavian  artery  and  vein  and  brachial  plexus,  which  separate  it  from 
the  first  rib.  In  front  with  ihe  pectoraJis  major,  the  costo-conicoid  mem- 
brane being  interposed. 

mictions, — The  pectoral  is  major  draws  tlie  arm  against  the  thorax,  while 
its  Upper  fibres  assist  tlie  npper  part  of  the  trapezius  in  raising  tlie  shoulder 
as  in  sup|>orting  weights.  The  lower  fibres  depress  the  slioulder  with  the 
aid  of  the  latissimus  dorsi.  Taking  its  fixed  point  from  the  shoulder, 
the  pectoralis  mujor  assists  the  pecloralis  minor,  subclavius,  and  serratus 
magnus,  in  drawing  up  and  expanding  the  chest.  The  pectoralis  minor, 
in  addition  to  this  action,  draws  upon  the  coracoid  process,  and  assists  in 
rotating  the  scapula  upon  tlie  cheNt,  The  subclavius  draws  the  clavicle 
downwards  and  forwards,  and  thereby  assists  in  steady in;^  the  shoulder. 
All  the  muscles  of  this  group  are  agents  in  forced  respiration,  but  are  in- 
capable of  acting  until  the  shoulders  are  fixed. 


Lateral  Thoracic  Reg-ion, 
Serratus  magnus. 

The  Serratus  Magmus  (serratus,  indented  like  the  edge  of  a  saw), 
arises  by  fleshy  serrations  from  the  nine  upper  ribs  excepting  the  first,  and 
extends  backwards  upon  the  side  of  the  chest,  to  be  inserted  into  the  whole 
length  of  tlie  base  of  the  scapula  upon  its  anterior  aspect.  In  structure 
the  muscle  is  composed  of  three  portions,  a  superior  jKirlion  formed  by 
two  serrations  attached  to  the  second  rib,  and  inserted  into  the  inner  sur- 
face of  the  superior  angle  of  the  scapula,  a  middle  portion  composed  of 
the  serrations  connected  with  the  third  and  fourth  ribs,  and  inserted  into 
the  greater  part  of  the  posterior  border,  and  an  inferior  portion  consisting 
of  the  last  five  serrations  which  indigltate  with  the  obliquus  externus  and 
form  a  thick  muscular  fasciculus  which  is  inserted  into  the  scapula  near  its 
inferior  angle. 

Rt'lations. — ^By  its  superficial  surjhce  with  the  pectoralis  major  and  mi- 
nor, the  subscapularis,  and  the  axillary  vessels  and  nen^es.  By  its  deep 
mrjfhce  with  the  ribs  and  intercostal  muscles,  to  which  it  is  connected  by 
an  extremely  loose  cellular  tissue. 

^^cii&ns. — The  serratus  magnus  is  the  great  external  inspiratory  muscle, 
raising  the  ribs  when  the  slioulders  are  fixed,  and  thereby  increasing  the 
f^vity  of  the  chest.  Acting  upon  the  scapula,  it  draws  tlie  shoulder  for- 
wards, as  we  see  to  be  the  case  in  diseased  lungs,  where  the  chest  has 
become  almost  fixed  from  apprehension  of  the  exjjanding  action  of  the 
lespiratory  muscles. 

^rderior  Scapular  Region* 
Subscapularis, 

The  Subscapularis  muscle  arises  from  the  whole  of  the  under  su>f<ie 
f  if  the  scapula  excepting  the  superior  and  inferior  angle,  and  terminates  1 
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u  broad  and  thick  tendon,  which  is  inserted  into  the  lesser  tuberosity  of  the 
humerus.  The  substance  of  the  muscle  is  traversed  by  several  intersecting 
membranous  layers  from  which  muscular  fibres  arise,  the  intersections 
being  attached  to  the  ridges  on  the  surface  of  the  scapula.  Its  tendon 
forms  part  of  the  capsule  of  the  joint,  glides  over  a  large  bursa  which 
separates  it  from  the  base  of  the  coracoid  process,  and  is  lined  by  a  pro- 
longation of  the  synovial  membrane  of  the  articulation. 

Selations, — By  its  anterior  surface  witli  the  serratus  magnus,  coraco- 
brachialis,  and  axillary  vessels  and  nerves.  By  its  posterior  surface  with 
the  scapula,  tlie  subscapular  vessels  and  nerves,  and  the  shoulder  joint. 

Jictum. — It  rotates  the  head  of  the  humerus  inwards,  and  is  a  powerful 
defence  to  the  joint.  When  the  arm  is  raised,  it  draws  the  humerus 
downwards. 

Posterior  Scapular  Region. 

Supra-spinatus,  Teres  minor, 

Infra-spinatus,  Teres  major. 

The  SuPRA-apiNATUs  muscle  {supra^  above;  spinay  the  spine)  arises 
from  the  whole  of  the  supra-spinous  fossa,  and  is  inserted  into  the  upper- 
most depression  on  the  great  tuberosity  of  the  humerus.  The  tendon  of 
this  muscle  caimot  be  well  seen  until  the  acromion  process  is  removed. 

Relations. — By  its  upper  surface^  with  the  trapezius,  the  clavicle,  acro- 
mion, and  coraco-acromion  ligament.  From  the  trapezius  it  is  separated 
by  a  strong  fascia.  By  its  lower  surface^  with  the  supra-spinous  fossa,  the 
supia-scapular  vessels  and  nerve,  and  tlie  upper  part  of  the  shoulder  joint, 
forming  part  of  the  capsular  ligament. 

The  Infra-spinatus  {infra^  beneath ;  5ptna,  the  spine)  is  covered  in  by 
a  layer  of  tendinous  fascia,  which  must  be  removed  before  the  fibres  of  thi* 
muscle  can  be  seen,  the  deltoid  muscle  having  been  previously  turned 
down  from  its  scapular  origin.  It  arises  from  the  whole  of  the  infra-spinous 
fossa,  and  from  the  fascia  above-mentioned,  and  is  inserted  into  the  middle 
depression  upon  the  greater  tuberosity  of  the  humerus. 

Relations. — By  its  posterior  surface^  with  the  deltoid,  latissimus  dorsi 
and  integument.     By  its  anterior  surface^  with  the  infra-spinous  fossa,  su- 

Eerior  and  dorsal  scapular  vessels,  and  shoulder  joint ;  its  tendon  being 
ned  by  a  prolon^tion  from  the  synovial  membrane.  By  its  upper  border, 
it  is  in  relation  with  the  spine  of  the  scapula,  and  by  the  lower j  with  the 
teres  minor,  with  which  it  is  closely  united. 

The  Teres  Minor  muscle  {teres,  round)  arises  from  the  middle  third 
of  the  inferior  border  of  the  scapula,  and  is  inserted  into  the  lower  depres- 
sion on  the  great  tuberosity  of  the  humerus.  The  tendons  of  these  three 
muscles,  with  that  of  the  subscapularis,  are  in  immediate  contact  with  tlie 
shoulder  joint,  and  form  part  of  its  ligamentous  capsule,  thereby  preserving 
the  solidity  of  the  articulation.  They  are  therefore  the  structures  most 
frequently  ruptured  in  dislocation  of  the  head  of  the  humerus. 

Relaiions. — By  its  posterior  surface,  with  the  deltoid,  latissimus  dorsi 
and  integument.     By  its  anterior  surface,  with  the  inferior  border,  and 

Eart  of  the  dorsum  of  the  scapula,  the  dorsalis  scapulae  vessels,  scapulai 
ead  of  the  triceps,  and  shoulder  joint.  By  its  upper  border,  with  the 
infra-spinatus;  and  by  the  lower,  with  the  latissimus  dorsi,  teres  majoi, 
and  long  head  of  the  triceps. 


228 


ACROMIAL   REGION, 


The  Teres  Major  muscle  arises  from  the  lower  thirc*  of  the  inferior 
border  of  the  scapub,  etjcroaching  a  little  upon  its  dorsal  aspect,  and  Li 
inserted  into  the  posterior  bicipital  ridge.  Its  tendon  lies  immediately 
behind  that  of  the  latissimus  dorsi,  from  which  it  is  separated  hj  a  syno- 
vial membrane. 

Relations, — By  its  posterior  stirjace,  with  the  latissimtis  dorsi,  scapula 
head  of  the  triceps  an<l  inte^iimt^nt.  By  its  anterior  surjhre^  with  th 
subscapiilaris,  latissimus  dorsi,  coraco-brachialis,  short  head  of  the  biceps 
axillary  vessels,  and  branches  of  the  brarhrai  plexus.  By  its  tip/ier  border, 
it  is  in  relation  with  the  teres  niinor,  from  which  it  is  separated  by  the 
scapular  head  of  the  triceps;  and  by  the  lotoer^  it  forms  with  the  latissimus 
dorsi,  the  lower  and  posterior  border  of  the  axilla. 

A  large  triangular  space  exists  betA^een  the  two  teres  muscles,  which  is 
divided  into  two  minor  spaces  by  the  long  head  of  tlie  triceps, 

^/icdons, — The  supra- spin  atus  raises  tlie  arm  from  the  side;  but  only 
feebly,  from  the  disadvantageous  direction  of  the  force.  The  infra-spinatus 
and  teres  minor  are  rotators  of  the  head  of  the  humerus  outwards.  The 
most  important  use  of  these  three  muR^les  is  the  protection  of  the  joint, 
and  defence  against  displacement  of  die  head  of  the  humerus,  in  which 
action  they  co-operate  with  the  subscapnbris.  The  teres  major  combines, 
with  the  latissimns  dorsi,  in  rotating  the  arm  inwards,  and  at  the  same 
time  carrying  it  towards  the  side,  and  somewhat  badcwards. 

Acromial  Region, 
Dehoid. 

The  convexity  of  the  shoulder  is  formed  by  a  large  triangular  muscle^ 
the  deltoid  (a,  delta;  sHo^,  resemblance),  which  arises  from  tJie  outer  third 
of  the  clavicle,  from  tlie  acromion  process,  and  from  the  whole  length  of 
l\w  spine  of  the  scapula.  The  fibres  from  tiiis  broad  origin  converge  to 
the  middle  of  the  outer  side  of  the  humerus,  where  tiiey  are  inserted  into 
a  rough  triangidar  elevation.  This  muscle  is  remarkable  for  its  coarse 
texture,  and  for  its  numerous  tendinous  intersections,  from  which  mus- 
cular fibres  arise.  The  deltoid  muscle  may  now  be  cut  away  from 
origin,  imd  turned  down,  for  the  purpose  of  bringing  into  view 
muscles  and  tendons  placed  immediately  around  the  shoulder  joint.  In 
so  doing,  a  large  bursa  wUl  be  seen  between  the  under  surface  of  the 
muscle  and  the  head  of  the  humerus. 

Relafiojis.  —  By  its  sitperji4ial  mrface^  with  a  thin  aponeurotic  fascia,  a 
few  fibres  of  the  plat^sma  myoides,  the  superficial  fascia  and  integument. 
By  its  deep  ^r/"flfre,  with  the  shoulder  joiut,  from  which  it  is  separated  by 
a  thin  tendinous  fascia,  and  by  a  synovial  bursa;  with  the  coraco-acromial 
ligament,  coracoid  process,  pectoralis  minor,  coraco-brachialis,  both  heads 
of  the  biceps,  tendon  of  the  pectoralis  major,  tendon  of  die  supra«spinatus, 
infra-spinatus,  teres  minor,  teres  major,  scapular  and  external  head  of  the 
Irireps,  the  circumflex  vessels  anterior  and  posterior,  and  humc-rus.  By 
Its  anterior  border^  with  the  external  border  of  the  pectoralis  major,  from 
uhich  it  is  separated  by  a  cellular  interspace,  lodging  the  cephadit*  vein 
mid  descending  branch  of  the  thoracico- acromial  is  artery.  Its  pmterior 
harder  is  tliin  and  tendinous  above,  where  it  is  connected  with  the  apcv 
neurotic  covering  of  the  infra-spinalus  muscle,  and  thick  below. 

Actions,  —  The  deltoid  is  the  elevator  muscle  of  the  arm  in  a  direct 
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line,  and  by  means  of  its  extensive  origin  can  carr}'  the  arm  forwards  or 
backwards,  so  as  to  range  with  the  hand  a  considerable  segment  of  a  large 
t'ircle.     The  arm,  raised  by  the  deltoid,  is  a  good  p.    ^^o  • 

illustration  of  a  lever  of  the  third  power,  so  common 
m  the  animal  machine,  by  which  velocity  is  gained 
»t  the  expense  of  power.  In  this  lever,  the  weight 
^hand)  is  at  one  extremity,  the  fulcrum  (the  glenoid 
cavity)  at  the  opposite  end,  and  the  power  (the  in- 
sertion of  the  muscle)  between  the  two,  but  nearer 
to  the  fulcrum  than  to  the  weight. 

Anterior  Humeral  Region. 

Coraco-brachialis, 
Biceps, 
Brachialis  anticus. 

Dissection, — These  muscles  are  exposed,  on  the 
removal  of  the  integument  and  fascia  from  the  ante- 
rior half  of  the  upper  arm,  and  the  clearing  away  of 
the  cellular  tissue.   / 

The  Coraco-Brachialis,  a  name  composed  of  its 
points  of  orig^  and  insertion,  arises  from  the  cora- 
coid  process  in  common  with  the  short  head  of  the 
biceps;  and  is  inserted  into  a  rough  line  on  the 
inner  side  of  the  middle  of  the  humerus. 

Relations.  —  By  its  anterior  surface  with  the  deltoid,  and  pectoralis 
major.  By  its  posterior  surface^  with  the  shoulder  joint,  the  humerus, 
subscapularis,  teres  major,  latissimus  dorsi,  short  heacf  of  the  triceps,  and 
anterior  circumflex  vessels.  By  its  internal  border  with  the  axillary  and 
brachial  vessels  and  nerves,  particularly  with  the  median  and  external 
cutaneous  nerve,  by  the  latter  of  which  it  is  pierced.  By  the  external 
border  with  the  short  head  of  the  biceps  and  brachialis  anticus. 

The  Biceps  {bis — xstpakaly  two  heads)  arises  by  two  tendons,  one  tlie 
short  heady  from  the  coracoid  process  in  common  with  the  coraco-brachi- 
alis ;  the  other  the  long  head^  from  the  upper  part  of  the  glenoid  cavity. 
The  muscle  is  inserted  by  a  rounded  tendon,  into  the  tubercle  of  the  ra- 
dius. The  long  head,  a  long  slender  tendon,  passes  through  the  capsular 
ligament  of  the  shoulder  joint  enclosed  in  a  sheatli  of  the  synovial  mem- 
brane ;  after  leaving  the  cavity  of  the  joint,  it  is  lodged  in  the  deep  groove 
that  separates  the  two  tuberosities  of  the  humerus,  the  bicipital  groove. 
A  small  synodal  bursa  is  interposed  between  the  tendon  of  insertion,  and 
the  tubercle  of  the  radius.  At  the  bend  of  the  elbow,  the  tendon  of  the 
biceps  gives  off  from  its  inner  side  a  broad  tendinous  band,  which  protects 
the  brachial  artery,  and  is  continuous  with  the  fascia  of  the  fore-arm. 

Relations. — By  its  anterior  surface  with  the  deltoid,  pectoralis  major, 
superficial  and  deep  fascia  and  integument.     By  its  posterior  surface  the 

*  The  mascles  of  the  anterior  aspect  of  the  upper  arm.  1.  The  coracoid  process  o^ 
the  scapula.  2.  The  coracoKilavioular  ligament  (trapezoid),  passing  upwards  to  th^ 
scapular  end  of  the  clavicle.  3.  The  coraco-acromial  ligament,  passing  outwards  to  the 
acromion.  4.  The  subscapularis  muscle.  5.  The  teres  major;  the  uiangular  space 
above  this  muscle  is  that  through  which  the  dorsalis  scapulte  vessels  puss.  G.  The 
coraco-brachialis.  7.  The  biceps.  8.  The  upper  end  of  the  radius.  9.  The  brachialis 
anticus ;  a  portion  of  the  muscle  is  seen  on  the  outer  side  of  the  tendon  of  the  bioept 
10.  The  internal  head  of  the  trioept. 
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short  head  rests  upon  the  subscapularis,  from  which  it  is  separated  by 
huFRa,  In  the  rest  of  its  extent  iJie  musrle  is  in  relation  with  the  humerus, 
the  teres  major,  latissimus  dorsi,  and  brachialis  anticus;  from  the  latter  it 
is  separated  by  the  external  cutaneous  nerve.  By  its  timer  border  witli 
the  coraco- brachial  is,  brachial  artery  and  veins,  and  median  nerve  ;  tlie 
brachial  vessels  crossing  its  tendon  at  the  bend  of  tiie  elbow.  By  its 
outer  border  with  the  deltoid  and  supinator  longtis. 

The  Brachialis  Anticus  is  a  broad  muscle  covering  the  whole  of  the 
anterior  surface  of  the  lower  part  of  the  humerus;  it  ar^hes  by  two  fleshy 
serrations  from  the  de|)ressions  on  either  side  of*  the  insertion  of  the  del* 
loid,  from  the  anterior  surface  of  the  humerus,  and  from  the  intennuscular 
septa  attached  to  the  condyloid  ridges>  Its  fibres  converge  to  be  inserted 
into  the  coronoid  process  of  the  ulna. 

Relations, — By  its  anterior  surface  with  the  biceps,  external  cutaneous jw_ 
nerve,  brachial  arter)'  and  veins,  and  median  nerve.     By  its  posterior  ^^"^fll 
face  with  the  humerus,  anterior  ligament  of  the  elbow  joint,  and  inter-  *" 
muscular  aponeurosis.     The  latter  separates  it  irora  I  he  triceps.     By  its 
external  border  with  the  supinator  longus,  extensor  carpi  radialis  longior, 
musculo-spiral  nerve,  and  recurrent  mdial  artery.     By  its  internal  border 
with  the  intermuscular  aponeurosis,  which  separates  it  from  the  triceps 
and  ulnar  nerve,  and  with  the  pronator  radii  teres, 

Jictivns. — The  coraco-hrachialis  draws  the  humerus  inwards,  and  assists 
in  flexinjx  it  upon  the  scapula.  The  biceps  and  brachialis  anticus  are 
llexors  of  the  fore-arm,  an<l  the  former  a  supinator.  The  brachialis  anticus 
IS  a  powerful  protection  to  the  elbow  joint, 

F'g'  121*  PoHterioT  Humeral  Region,  ^^M 

Triceps  extensor  cubiti.  x^l 

Dissection, — Remove  tlie  integument  and  fascia 
from  the  posterior  aspect  of  tlie  upper  arm. 

The  Trick  PS  (cpeFf  xiqiahnl^  three  heads)  arises 
by  three  heads.  Considered  in  relation  to  their 
length,  these  heads  have  been  named  long,  short, 
and  middle ;  and  in  reference  to  their  position, 
internal,  external,  and  middle ;  the  term  middle, 
in  the  former  case,  referring  to  the  external  head, 
and  in  the  latter  case  to  the  long  head.  This  has 
given  rise  to  much  confusion  and  misunderstand- 
mg.  I  shall,  tlierefore,  confine  myself  to  the  de- 
signations derived  from  their  relations.  The  e* 
ternal  head  arises  from  the  humerus,  commencing 
immediately  below  the  insertion  of  the  teres  minor, 
and  from  the  intermuscular  septum  attached  to  the 
external  condyloid  ridge.  The  internal  head 
(short)  arises  from  lite  humerus,  commencing  im- 
mediately below  the  insertion  of  the  teres  muior, 
and  from  the  intermuscular  septum  attached  to 
the  internal  condyloid  ridge.  The  scapular  head 
(long)  lies  between  the  two  others,  and  arises 
from  the  upper  third  of  the  inferior  border  of  the 

•  A  po»rer?or  view  of  the  upper  arm,  showing  Th<*  tricop*  mu«cto.      I    lis  extprnil 
tiead.     2.  lr»  long,  or  ^mpnlnr  hf»ii<L     3,  h*  internal,  or  sltort  h<?f\<l.     4.  Tha  olet'fiin* 
^fot'eft«  of  lUe  ulrja,     5.  Th'»  rtul-**?      6  The  capsular  lignment  of  the  ttiotiltfr  joihl 


ANTERIOR   BRACHIAL   REGION. 


231 


scapula.  The  three  heads  unite  to  form  a  broad  muscle,  which  is  inserted 
by  an  aponeurotic  tendon  into  the  olecranon  process  of  tlie  ulna ;  a  small 
bursa  is  situated  between  its  tendon  and  the  upper  part  of  tlie  olecranon. 

The  scapular  head  of  the  triceps  passes  between  the  tert- s  minor  and 
major,  and  divides  the  triangular  space  between  those  two  muscles  into 
two  smaller  spaces,  one  of  which  is  triangular,  the  other  quadningular. 
The  triangular  space  is  bounded  by  the  teres  minor,  teres  major,  and 
scapular  head  of  the  triceps ;  it  gives  passage  to  tlie  dorsalis  scapulae  ar- 
tery and  veins.  The  quadrangular  space  is  bounded  on  three  sides  by 
the  three  preceding  muscles,  and  on  the  fourth  by  the  humerus.  Through 
this  space  pass  the  posterior  circumflex  artery  and  veins,  and  circumilex 
nerve. 

A  few  of  the  deep  fibres  of  the  triceps,  attached  above  to  the  humerus 
and  below  to  the  capsule  of  the  elbow  joint,  have  been  named  sub-anco- 
nfus;  they  are  analogous  to  the  sub-crureus. 

Relations, — By  its  postterior  surface  with  the  tleep  and  superficial  fascia 
and  integument.  By  its  anterhr  tmrface  with  the  superior  profunda  artery, 
musculo-spiral  nerve,  humerus,  intermuscular  aponeuroses  which  separate 
it  from  the  brachialis  auticus,  and  with  the  elbow  joint.  The  scapular 
head  is  in  relation  posteriorly  with  the  deltoid  and  teres  minor ;  anteriorly 
with  the  subscapularis,  teres  major,  and  latissimus  dorsi ;  and  externally 
with  the  posterior  circumilex  vessels  and  nerve. 

Actions,  —  The  triceps  is  an  extensor  of  the  fore-  ^ 'K'  ^22 .• 

arm. 

Anterior  Brachial  Region, 

Superficial  Layer, 
Pronator  radii  teres, 
Flexor  carpi  radialas, 
Pal  maris  iongus, 
Flexor  sublimis  digitorum, 
Flexor  carpi  ulnaris. 

THssection.  —  These  muscles  are  brought  into  view 
by  making  an  incision  through  the  integument  along 
the  middle  line  of  the  fore-arm,  crossing  each  extre- 
mity by  a  transverse  incision,  and  turning  aside  the 
Haps.  The  superficial  and  deep  fascia  are  then  to  be 
removed. 

The  Pronator  Radii  Teres  arises  by  two  heads ; 
o?>e  from  the  inner  condyle  of  the  humerus,  fascia  of 
the  fore-arm,  and  intermuscular  aponeurosis ;  the 
rtther  from  the  coronoid  process  of  the  ulna ;  the  me- 
dian nerve  passing  between  tbem.  Its  tendon  is  flat 
and  inserted  into  the  middle  third  of  the  oblique  ridge 
of  the  radius.  The  two  heads  of  this  muscle  are  best 
examined  by  cutting  through  that  which  arises  from 
the  inner  condyle,  and  turning  it  aside.  The  second 
liead  w^ill  then  be  seen  with  tlie  median  nerve  lying 
across  it. 

•  Sup^rfioial  layer  or  lh«  muBct«f  of  the  fore-BTm.  I.  The  lower  part  of  the  blcepg, 
with  it»  Uiiitlon.  2-  A  pn  rt  of  the  lirnohlalis  aiUirns,  seen  beneatti  ihi*  bicepfi.  H,  A  part 
oixLii  tnc<-pi      4.  Tho  rtontiiot  radii  teres,     5.  The  ELcjior  carpi  raUiaiis.     G    The  pat 
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Relations,  —  By  its  aiderwr  surface  with  the  fascia  of  the  fore-niro,  the 
■pipinator  longus,  extensor  carpi  ratlialis  lonf^or  and  brevior,  radidl  arttry 
and  veins,  and  radial  nerve.  By  its  posterior  surface  with  the  brachialis 
anticus,  tlexor  sublimis  digitorum,  the  uJnar  artery  and  veins,  and  tiie  me- 
dian nerve  after  it  has  passed  between  the  two  heads  of  the  muscle.  By 
its  upper  border  it  forms  the  inner  boundary  of  the  triangular  space,  in 
which  the  termination  of  the  brarhial  arter}'  is  situated.  By  its  lower 
border  it  is  in  relation  with  the  flexor  carpi  radiahs. 

The  Flexor  Carpi  Radfalis  arises  from  the  inner  condyle  and  from 
the  intermuscular  fascia.  Its  tendon  passes  through  a  groove  formed  by 
tlie  scaphoid  bone  and  trapezium,  to  be  inserted  into  the  base  of  tlte  ineta* 
carpal  bone  of  the  index  finger. 

Relations. — By  its  arUerior  surface  with  tl»e  fascia  of  the  fore-arm,  and 
at  the  wrist  with  the  tendinous  canal  tlirough  which  its  tendon  passes. 
By  its  posterior  surface  with  the  flexor  sublimis  dig^itonim,  flexor  longus 
poUicis,  wrist-jobit,  and  groove  in  the  scaphoid  and  trapezium  bones.  By 
its  outer  border  with  the  pronator  radii  teres,  and  radial  artery  and  veins. 
By  its  inner  border  with  the  palmaris  longus.  The  tendon  is  summnded 
by  a  synovial  membrane  where  it  plays  through  the  tendinous  canal  of  the 
wrist. 

The  Palmaris  Longus  is  a  small  muscle  which  arises  from  the  inner 
condyle,  and  from  the  intermuscular  fascia.  It  is  inserted  into  the  annular 
ligament  and  pahnar  fascia.     Occasionally  this  muscle  is  wanting. 

Relations. — By  its  anterior  surface  witli  the  fascia  of  the  fore-arm.  By 
the  posterior  surface  will)  the  flexor  sublimis  digitorum :  to  the  exi^rmU 
suie  by  the  flexor  carpi  radiahs ;  and  to  the  internal  side  by  tlie  flexor  carpi 
ulnaris. 

Cut  the  tlexor  carpi  radial  is  and  palmaris  longus  from  their  origins,  in 
order  to  obtain  a  good  view  of  the  whole  extent  of  origin  of  the  flexor 
sublimis  digitorum. 

The  Flexor  SoBLrMis  Digitoritm  (perforatus)  arises  from  the  inner 
condyle,  internal  lateral  ligament,  coronoid  process  of  the  ulna,  and  ob- 
hque  line  of  the  radius.  The  median  nerve  and  ulnar  artery  pass  between 
its  origins.  It  divides  into  four  tendons,  which  pass  beneath  the  annular 
ligament  into  the  palm  of  the  hand,  and  are  inserted  into  the  base  of  the 
second  phalanejes  of  the  fingers,  splitting  at  their  terminations  lo  give 
passage  to  the  tendons  of  the  deep  flexors  \  thence  its  designation,  per- 
forates^ In  the  tlieca?  of  the  fingers  several  small  tendinous  fasciculi  are 
generally  found,  which  ^ass  between  the  phalanges  and  tlie  edges  of  the 
tendons ;  these  have  been  termed  the  vincxda  accessorial 

Relotians. — In  the  fore- arm.  By  its  anterior  surface  with  the  pronator 
radii  teres,  flexor  carpi  radiahs,  palmaris  longus,  flexor  carpi  ulnaris,  and 
the  deep  fascia.  By  its  posterior  surface  with  the  flexor  profundus  digi- 
torum, flexor  longus  pollicis,  ulnar  artery,  veins  and  nerve,  and  median 
ner\^e.  This  muscle  frequently  sends  a  fasciculus  to  the  flexor  longus 
pollicis  or  flexor  profundus.     In  the  hand ;  its  tendons,  after  passing  be- 

maria  Jongu^i.  7  0»e  of  the  fhsctcnii  of  the  flexor  sublimis  tJigitonim ;  the  r«?st  of  the 
TTiiiscle  ie  seen  bcnoarli  the  tendoni!  of  the  palmaris  loni^ia  irnd  fl«*xor  earpi  ro4inh«,  8, 
The  tlexOT  cnrpi  iilnari*.  9t  The  pnUiiar  rn*eiH,  10,  The  paJmaris  brevii?  miiiicte.  1  L 
The  ftlidiK'Uij  pollicis  mu^*le,  J2.  One  porijon  of  the  Bexnr  bruvi*  f}o]licis;  the  (eat)ing 
line  t*roite£  n  part  of  die  adductor  pnlJtcis,  13.  The  tupinator  longus  muscle.  14.  Th« 
wtf  iifor  o^t^is  inotncarpi,  mil  exi«D*or  primi  intfirnodii  pollicis,  eiifving  around  lUe  «Mr«t 
bif>rder  of  the  fortt^arm 
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neatfa  the  annular  ligament,  are  in  relation  superficially  with  the  superficial 
palmar  arch,  and  palmar  fascia ;  and  deeply  with  the  tendons  of  the  deep 
flexor  and  lumbricales. 

The  Flexor  Carpi  Ulnaris  arises  by  two  heads,  one  from  the  inner 
condyle,  the  other  from  the  olecranon  and  upper  two-thirds  of  the  inner 
border  of  the  ulna.  Its  tendon  is  inserted  into  the  pisiform  bone,  and  base 
of  the  metacarpal  bone  of  the  little  finger. 

Relations. — By  its  anterior  surface  with  the  fascia  of  the  fore-arm,  witli 
which  it  is  closely  united  superiorly.  By  its  posterior  surface  with  the 
flexor  sublimis  digitorum,  flexor  profundus,  pronator  quadratus,  and  ulnar 
artery,  veins,  and  nerve.  By  its  radial  border  with  the  palmaris  longus, 
and  in  the  lower  third  of  the  fore-arm  with  the  ulnar  vessels  and  nerve. 
The  ulnar  nerve,  and  the  posterior  ulnar  recurrent  artery,  pass  between 
its  two  heads  of  origin. 

Deep  layer. 
Flexor  profundus  digitorum, 
Flexor  longus  pollicis, 
Pronator  quadratus. 

Dissection. — This  group  is  brou^t  into  view  by  removing  the  flexoi 
sublimis,  and  drawing  aside  the  pronator  radii  teres. 

The  Flexor  Profundus  Digitorum  (perforans)  arises  from  the  upper 
two-thirds  of  the  ulna  and  part  of  the  interosseous  membrane,  and  termi- 
nates in  four  tendons,  which  pass  beneath  the  annular  ligament,  and  be- 
tween the  two  slips  of  the  tendons  of  the  flexor  sublimis  (hence  its  desig- 
nation, perforans),  to  be  inserted  into  the  base  of  the  last  phalanges.  The 
tendon  of  the  index  fin^r  is  always  distinct  from  the  rest,  the  other  three 
tendons  being  more  or  less  intimately  connected  by  the  cellular  tissue  and 
tendinous  slips. 

Four  little  muscular  fasciculi,  called  lumbricales^  are  connected  with 
the  tendons  of  this  muscle  in  the  palm.  They  will  be  described  with  the 
muscles  of  the  hand. 

Relations. — In  the  fore-arm.  By  its  anterior  surface  with  the  flexor 
sublimis  digitorum,  flexor  carpi  ulnaris,  median  nerve,  and  ulnar  artery, 
veins,  and  ner\'e.  By  its  posterior  surface  with  the  ulna,  the  interosseous 
membrane,  the  pronator  quadratus,  and  the  wrist  joint.  By  its  radial 
border  with  the  flexor  longus  pollicis,  the  anterior  interosseous  artery  and 
nerve  being  interposed.  By  its  ulnar  border  with  the  flexor  carpi  ulnaris. 
In  the  hand :  its  tendons  are  in  relation  superfidaUy  with  the  tendons  of 
the  superficial  flexor ;  and  deeply  with  the  interossei  muscles,  adductor 

Sollicis,  and  deep  palmar  arch.     In  the  fingers :  the  tendons  of  the  deep 
exor  are  interposed  between  the  tendons  of  the  superficial  flexor  and  the 
phalanges,  and  give  attachment  to  vincula  accessoria. 

The  Flexor  Longus  Pollicis  arises  from  the  upper  two-thirds  of  the 
radius,  and  part  of  the  interosseous  membrane.  Its  tendon  passes  beneath 
the  annular  ligament,  to  be  inserted  into  the  base  of  the  last  phalanx  of 
the  thumb. 

Relations. — By  its  anterior  surface  with  the  flexor  sublimis  digitorunu 
flexor  carpi  radialis,  supinator  longus,  and  radial  artery  and  veins.  By 
its  posterior  surface  with  the  radius,  interosseous  membrane,  pronator 
Quadratus,  and  wrist  joint.  By  its  ulnar  border  it  is  separated  from  the 
flexor  profundus  digitorum  by  the  anterior  interosseous  artery  and  nerve 
20* 
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In  the  hand :  after  passing  beneath  the  annular  ligament,  it  is  lodged  id 
the  interspace  Ijetvveen  tJrie  two  portions  of  the  flexor  brevis  pollicis,  and 
afterwards  in  ttie  tendinous  tlieca  of  llie  phalanges. 

If  the  It-ndons  of  the  last  tvvo  muscles  be  drawn  aside  or  divided,  the 
third  muscle  of  this  group  will  be  brought  into  view,  lying  across  the 
lower  part  of  the  tw^o  bones. 

The  Pronator  Quaurajus  arises  from  the  ulna,  and  is  inserted  into  the 
lower  fourth  of  the  oblique  line,  on  the  outer  side  of  the  radius.  This 
muscle  occupies  about  the  lower  fourth  of  the  tw^o  bones,  is  broad  at  its 
origin,  and  narrower  at  its  insertion. 

Relatiam, — By  its  anterior  surface  with  the  ten- 
dons  of  the  supinator  iongus,  flexor  carjii  radialis, 
flexor  longus  polhcis,  flexor  profundus  di^itorum, 
and  flexor  carpi  ulnaris,  radial  arterj'  and  veins,  and 
ulnar  artery,  veins,  and  nerve.  By  \Xs  posterior  sur* 
face  with  the  radius,  ulna,  and  interosseous  mem- 
brane, 

Jiciions* — The  pronator  radii  teres  and  pronator 
quadratus  muscles  rotate  tJie  radius  upon  die  ulna, 
and  render  the  hand  prone.  Tlie  remaining  muscles 
are  flexors :  two  flexors  of  the  wrist,  flexor  carpi  ra- 
dialis  and  ulnaris ;  two  of  die  fingers,  flexor  sublimis 
and  protundus,  the  former  flexing  tfie  second  pha- 
langes, the  latter  the  last ;  one  flexor  of  the  last  pha- 
lanx of  the  thumb,  flexor  longus  pollicis.  The 
palmaris  longus  is  primardy  a  tensor  of  the  palmar 
fascia,  and  secondarily  a  flexor  of  the  wrist  and  fore- 
arm. 

PosteiioT  Brachial  Region. 
Superficial  layer. 
Supinator  longtis, 
Extensor  carpi  radialis  longior, 
Extensor  carpi  radialis  brevior, 
Extensor  communis  digitonim, 
Extensor  minimi  digiti, 
Extensor  carpi  ulnaris, 
Anconeus. 
Dissection, — The  integument  is  to  be  divided  and 
turned  aside,  and  the  fascia  removed  in  -the  same 
manner  as  for  the  anterior  brachial  region. 

The  Supinator  Longus  muscle  is  placed  along  the  radial  border  of  the 
fore- arm.  It  arises  from  the  external  condyloid  ridge  of  the  humerus, 
neMrly  as  high  as  the  insertion  of  the  deltoid,  and  is  inserted  into  the  base 
of  the  styloid  process  of  the*  radius. 

Relations. — By  its  superficial  surface  with  the  extensor  ossis  roetacarpi 
pollicis,  extensor  primi  internodii  pollicis,  and  fascia  of  the  fore-arm.    By 

•The  deep  Inyer  of  muf^cles  of  the  fore-nrm.  L  The  interniil  lateral  ligament  of  th« 
f  I  bow  joint.  2.  The  tiDtcrinr  ligamenL  3.  The  orbieiilar  lignmcnt  of  iSe  hpjitl  of  \hm 
fn<ltui».  4  The  flexor  profuodui  digitorum  muscle,  5.  The  tlexf>r  Innjjus  j^*oUici».  'V. 
The  pronator  *]uadratna,  7.  The  adductor  pollicis  muscle.  8.  The  dor»s^  mtcrosseoui 
muscle  rd'  the  middle  ftnprr,  sitid  pulmar  interosseous  of  th^  ring  flng«?N  9,  The  dorsai 
ttiU>riw»enui  inuMte  of  Ui«  ring  finger,  And  palmur  iDtcro»fteou<  of  t)i«  iitile  ll»sor. 
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its  deep  sujface  with  the  brachialis  anticus,  extensor  carpi  radialis  longior, 
tendon  of  the  biceps,  supmator  brevis,  pronator  radii  teres,  flexor  carpi 
radialis,  flexor  sublimis  di^torum,  flexor  longus  poUicis,  pronator  quad- 
ratus,  radius,  musculo-spirad  nerve,  radial  and  posterior  interosseous  ner\'e, 
and  radial  artery  and  veins. 

This  muscle  must  be  divided  through  the  middle,  and  the  two  ends 
turned  to  either  side  to  expose  the  next  mu^^cle. 

The  Extensor  Carpi  Radialis  LiOngior  arises 
from  the  external  condyloid  ridge  below  the  pre- 
ceding, and  from  the  intermuscular  fascia.  Its  ten- 
don passes  through  a  groove  in  the  radius,  imme- 
diately behind  th6  styloid  process,  to  be  inserted 
into  the  base  of  the  metacarpal  bone  of  the  index 
finger. 

Relations, — By  its  superficial  surface^  with  the 
supinator  longus,  extensor  ossis  metacarpi  pollicis, 
extensor  primi  internodii  pollicis,  extensor  secundi 
intemodii  pollicis,  radial  nerve,  fascia  of  the  fore- 
arm, and  posterior  annular  ligament.  By  its  deep 
surface^  with  the  brachiaHs  anticus,  extensor  carpi 
radialis  brevior,  radius  and  wrist  joint. 

The  Extensor  Carpi  Radialis  Brevior  is  seen 
by  drawing  aside  the  former  muscle.  It  arises  from 
the  external  condyle  of  the  humerus  and  intermus- 
cular fascia,  and  is  inserted  into  the  base  of  the  me* 
tacarpal  bone  of  the  middle  finder.  Its  tendon  is 
lodged  in  the  same  groove,  on  uie  radius,  with  the 
extensor  carpi  radialis  longior. 

Relations,  —  By  its  superficial  surface^  with  the 
extensor  carpi  radialis  longior,  extensor  ossis  meta- 
carpi pollicis,  extensor  primi  intemodii  poUicis,  ex- 
tensor secundi  internodii  pollicis,  fascia  of  the  fore- 
arm, and  posterior  annular  ligament.  By  its  deep 
surface^  with  the  supinator  brevis,  tendon  of  the 
pronator  radii  teres,  radius  and  wrist  joint.  By  its 
ulnar  border^  with  the  extensor  communis  digitorum. 

The  Extensor  Communis  Digitorum  arises  from  the  external  condyle, 
and  intermuscular  fascia ;  and  divides  into  four  tendons,  which  are  inserted 
into  the  second  and  third  phalanges  of  the  fingers.  At  the  metacarpo- 
phalangeal articulation,  each  tendon  becomes  narrow  and  thick,  and  sends 
a  thin  fasciculus  upon  each  side  of  the  joint.  It  then  spreads  out,  and 
receiving  the  tendon  of  the  lumbricalis,  and  some  tendinous  fasciculi  from 

•  The  superficial  layer  of  muscles  of  the  posterior  aspect  of  the  forearm.  1.  The 
lower  part  of  the  biceps.  2.  Part  of  the  brachialis  anticus.  3.  The  lower  part  of  the 
irii'ep8,  inserted  into  the  olecranon.  4.  The  supinator  longus.  5.  Tlie  extensor  carpi 
rHftialis  longior.  6.  The  extensor  carpi  radialis  brevior.  7.  The  tendons  of  insertion 
of  tliepc  two  muscles.  8.  Tlie  extensor  communis  digitorum.  9.  The  extensor  minimi 
di^iti.  10.  The  extensor  carpi  ulnaris.  11.  The  anconeus.  12.  Part  of  the  flexor  carpi 
uinaris.  IS.  The  exten.^or  ossis  metacarpi  and  extensor  primi  internodii  muscle,  lying 
to;;ether.  14.  The  extensor  secundi  internodii;  its  tendon  is  seen  crossing  the  two  ten- 
dons of  the  extensor  carpi  radialis  longior  and  brevior.  15.  The  posterior  annular  lign- 
ment  The  tendons  of  the  common  extensor  are  seen  upon  the  back  of  the  hand,  and 
tlieir  mode  of  distributior.  od  the  dorsum  of  the  Angers. 


ANCONEUS. 

ihe  interossei,  forms  a  broad  aponeurosis,  which  covers  the  whole  of  the 
posterior  aspect  of  the  fm|^:er.  At  the  first  phalangeal  joint,  the  aponeu- 
osis  divides  into  three  slips.  The  middle  slip  is  inserted  inlo  llie  base 
ipf  ihe  second  phahinx,  and  the  two  lateral  portions  are  continued  onwards 
on  ej»ch  side  of  the  joint,  to  be  inserted  into  Uie  last.  Little  oblique  ten- 
dinous sh[>s  conneet  the  tendons  of  the  middle,  ring,  and  little  finger,  as 
they  crf^ss  the  back  of  lite  hand. 

Relations.  —  By  its  saperjlcial  surface,  with  the  fascia  of  the  fore-arm 
and  back  of  the  hand,  and  with  the  posterior  annular  ligament.  J3y  its 
(kep  surface^  with  the  supinator  brevis,  extensor  ossis  metacarpi  pollicis^ 
fxiensor  primi  inlernodii,  extensor  secundi  internodii,  extensor  indicis, 
posterior  interosseous  artery  and  nerve,  wrist  joint,  metacarpal  bone^  and 
interossei  muscles,  and  phalanges.  By  its  radinl  border ywiik  ihe  extensor 
carpi  radialis  longtor  and  brevior.  By  tlie  uljiar  border^  with  the  extensor 
minimi  digiti,  and  extensor  carpi  ulnaris. 

The  Extensor  Minimi  Digiti  (auricularis)  is  an  offset  from  the  extensor 
communis,  with  w*hich  it  is  connected  by  means  of  a  tendinous  slip. 
Passing  down  to  the  inferior  extremity  of  the  ulna,  it  traverses  a  distinct 
fibrous  sheath,  and  at  tlie  metacarpo- phalangeal  articulation  unites  with 
the  tendon  derived  from  the  common  extensor.  The  common  tendon 
then  spreads  out  into  a  broad  expansion,  which  divides  into  three  slips, 
to  be  inserted,  as  in  the  other  fingers,  into  the  last  two  phalanges.  It  is 
to  this  muscle  that  the  little  finger  owes  its  power  of  separate  extension ; 
and  from  being  called  into  action  when  the  point  of  the  finger  is  intro- 
duced into  the  meatus  of  the  ear,  for  tlie  purpose  of  removing  unpleasant 
sensations  or  producing  titiilation,  tlie  muscle  was  called  by  tlie  old 
writers  "auricularis.'' 

The  Extensor  Carpi  Ulnaris  arises  from  the  external  condyle  and 
from  tlie  upper  two-tliirds  of  the  border  of  the  ulna.  Its  tendon  passes 
through  tlie  posterior  groove,  in  the  lower  extremity  of  the  ulna,  to  be 
inserted  into  the  base  of  the  metacarpal  bone  of  the  little  finger. 

Relatiom*  —  By  its  superficial  surface j  with  the  fascia  of  the  fore-arm, 
and  posterior  annular  ligament.  By  its  deep  surface,  with  the  supinator 
brevis,  extensor  ossis  metacarpi  pollicis,  extensor  secundi  internodii,  ex- 
tensor indicis,  ulna,  and  wrist  joint.  By  its  radial  border^  it  is  in  relation 
with  the  extensor  communis  digitorum,  and  extensor  minimi  digiti :  and 
by  the  ulnar  border^  with  the  anconeus. 

The  Anconeus  is  a  small  triangular  muscle,  having  the  appearance  of 
being  a  continuation  of  the  triceps  ;  it  arises  fi-om  the  outer  condyle,  antl 
IS  inserted  into  the  olecranon  and  triangular  surface  on  the  upper  extremity 
of  the  ulna* 

Relatiims. — By  its  superficial  surface  with  a  strong  tendinous  aponeu* 
rosis  derived  from  the  triceps.  By  its  deep  surface  with  the  elbow  joint, 
t»rbici!iur  ligament,  ^nd  slightly  witli  the  supinator  brevis. 

Deep  Layer^ 

Supinator  brevis, 
Extensor  ossis  metacarpi  pollicis, 
Extensor  primi  internodii  pollicis, 
Extensor  secundi  internodii  pollicis, 
Extensor  indicis. 
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Dissection. — The  muscles  of  the  superficial  layer  Fig  125  • 

Rhould  be  removed  in  order  to  bring  the  deep  group 
completely  into  view. 

ThB  Supinator  Brevis  cannot  be  seen  in  its  en- 
tire extent  until  the  radial  extensors  of  the  carpus 
are  divided  from  their  origin.  It  arises  from  the 
external  condyle,  from  the  external  lateral  and  or- 
bicular ligament,  and  from  the  ulna,  and  winds 
around  the  upper  part  of  the  radius,  to  be  inserted 
into  the  upper  third  of  its  oblique  line.  The  pos- 
terior interosseous  artery  and  nerve  are  seen  perfo- 
rating the  lower  border  of  this  muscle. 

Relations. — By  its  superficial  surface  with  the 
pronator  radii  teres,  supinator  longus,  extensor 
carpi  radialis  longior  and  brevior,  extensor  com- 
munis digitorum,  extensor  carpi  ubiaris,  anconeus, 
the  radial  artery  and  veins,  the  musculo-spiral 
nerve,  radial  and  posterior  interosseous  ner>'e. 
By  its  deep  surface  with  the  elbow-joint  and  its 
ligaments,  the  interosseous  membrane,  and  the 
radius. 

The  Extensor  Ossis  Metacarpi  Pollicis  Ls 
placed  immediately  below  the  supinator  brevis. 
It  arises  from  the  ulna,  interosseous  membrane,  and 
radius,  and  is  inserted^  as  its  name  implies,  into  the 
base  of  the  metacarpal  bone  of  the  thumb.  Its 
tendon  passes  through  the  groove  immediately  in 
front  of  the  styloid  process  of  the  radius. 

Relations, — By  its  superficial  surface  with  the  extensor  carpi  ulnaris, 
extensor  minimi  digiti,  extensor  communis  digitorum,  fascia  of  the  fore- 
arm, and  annular  ligament.  By  its  deep  surface  with  the  ulna,  interosse- 
ous membrane,  radius,  tendons  of  the  extensor  carpi  radialis  longior  and 
brevior,  and  supinator  longus,  and  at  the  wrist  with  the  radial  arter}'. 
By  its  upper  border  with  the  edge  of  the  supinator  brevis.  By  its  lower 
birder  with  the  extensor  secundi  and  primi  intemodii.  The  muscle  is 
crossed  by  branches  of  the  posterior  interosseous  artery  and  nerve. 

The  Extensor  Primi  Internodii  Pollicis,  the  smjillest  of  the  muscles 
in  this  layer,  arises  from  the  interosseous  membrane  and  ulna,  and  passes 
through  the  same  groove  with  the  extensor  ossis  metacarpi,  to  be  inserted 
into  the  base  of  the  first  phalanx  of  the  thumb. 

Relations, — The  same  as  those  of  the  preceding  muscle  with  the  excep- 
tion of  the  extensor  carpi  ulnaris.  The  muscle  accompanies  the  extensor 
ossis  metacarpi. 

The  Extensor  Secundi  Internodii  Pollicis  arises  from  the  ulna,  and 
mterosseous  membrane.  Its  tendon  passes  through  a  distinct  canal  in  the 
annular  ligament,  and  is  inserted  into  the  base  of  the  last  phalanx  of  the 
thumb. 

•  The  deep  hiyor  of  muscles  on  the  posterior  aspect  of  the  fore-arm.  1.  Tlie  lo\*er 
j»nri  of  iho  humerus.  2.  The  olecranon.  3.  The  ulna.  4.  The  anconeus  muscle.  &. 
The  snpinator  brevis  muscle.  6.  The  extensor  ossis  metacarpi  pollicis.  7.  The  exten- 
por  primi  interno<!ii  pollicis.  8.  The  extensor  secundi  internoclii  pollicis.  9.  The  ex 
tensor  indicis.  10.  The  first  dorsal  interosseous  muscle.  The  other  three  dorsal  inter 
ossei  are  seen  between  the  metacarpal  bones  of  their  respective  fingers. 
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Relaiions> — By  its  external  surface  with  the  same  relations  aa  the  exlc 
sor  oss'iH  melacaqn*     By  its  deep  surface  with  the  ulna,  interosseous  mci 
hrajie,  radms,  wrisl  joint,  radial  artery,  and  metacarpal  bone  of  the  tlmmb^ 
Mhe  muscle  is  placed  betweea  the  extensor  primi  iiiternodii  and  extensoi 
indieis. 

The  Extensor  Indicis  arises  from  the  ulna,  as  high  up  as  (he  extensoj 
ossis  metucarpi  poll ic is,  and  from  llie  interosseous  membrane,     lis  tendon 
passes  throug-h  a  distinct  groove  in  tlie  radius,  and  is  inserted  into  the 
■  aponeurosis  Ibrined  by  the  common  extensor  tendon  of  the  index  finger 

Relations. — The  same  as  those  of  the  prt^ceding  muscle,  with  the  ex- 
ception of  the  handij  where  tlie  tendon  rests  upon  the  metacarpal  bone  of 
the  fore  linger  and  second  inierosijeous  muscle,  ajid  has  no  relation  with 
the  ratlial  artery. 

The  tendons  of  the  extensors,  as  of  the  flexor  muscles  of  the  fore-arm, 
are  provided  with  synovial  bursa*  as  they  pass  beneath  tiie  annular  liga- 
ments: those  of  die  back  of  tlie  wrist  have  distinct  sheadis,  formed  by  the 
posterior  annular  lignment. 

.mictions, — The  anconeus  is  associated  in  its  action  with  the  tiiceps  ex- 
tensor cybiti :  it  assists  hi  extending  the  fore-arm  upon  the  arm.  The 
ftiypinator  longas  and  brevis  etl'ect  the  supination  of  the  fore-aim^  and  an- 
tagonize die  two  pronators.  The  extensor  carpi  radialis  longior  and  bre- 
vior,  and  ulnaris,  extend  the  wrist  in  opposition  to  the  two  (Texors  of  the 
carpus.  The  extensor  communis  digitorum  restores  Uie  fingers  to  tlie 
straight  position,  after  being  flexed  by  llie  two  flexors,  sublimis  and  pro- 
fundus, Tlie  extensor  ossis  metacarpi,  primi  internodii,  and  secundi  in- 
lernodii  pollicis,  are  llie  especial  extensors  of  the  thumb,  and  serve  to 
balance  the  actions  of  die  flexor  ossis  metacarpi,  flexor  brevis,  and  flexor 
longus  pollicis.  The  extensor  indicis  gives  the  character  of  extension  to 
the  index  finger,  and  is  hence  named  '*  indicator,"  and  the  extensor 
minimi  digiti  supplies  tliat  finger  with  the  power  of  exercising  a  distinct 
<*xtension» 

MUSCLES    OF    THE     HAND* 

Radial  or  Thenar  Region, 
Abductor  pollicis,  Flexor  brevis  polUcis, 

Flexor  ossis  metacarpi  (opponens),  Adductor  pollicis. 

Dissection* — The  hand  is  best  dissected  by  making  an  incision  alon^ 
the  middle  of  the  palm,  from  the  wrist  to  the  base  of  the  fingers,  and 
crossing  it  at  each  extremity  by  a  transverse  incision,  then  turning  aside 
the  flaps  of  integument,  l^^'or  exposing  the  muscles  of  the  radial  region|,J 
the  renioval  of  the  integument  and  fascia  on  the  radial  side  will  be  suiG« 
cient. 

The  AonucTOR  Pollicis  is  a  small,  tPiin  muscle,  which  arises  fit)m  tlw 
scaphoid  bone  and  annular  ligament.  It  is  inserted  into  the  base  of  the 
first  phalanx  of  the  thumb. 

RelaHo7ts.—By  its  superjicial  surface^  with  the  external  portion  of  the 
palmar  fascia.     By  its  deep  surface^  witli  tlie  flexor  ossis  metacarpi.     On] 
its  inner  side  it  is  separated  by  a  narrow  cellular  interspace  from  the  flexorl 
brevis  pollicis. 

This  muscle  must  be  divided  from  its  origin  and  turned  upwards^ 
order  to  see  the  next. 
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The  Flexor  Ossis  Metacarpi  (oppo- 
aens  poUicis)  arises  from  the  trapezium 
and  annular  ligament,  and  is  inserted 
into  the  whole  length  of  the  metacarpal 
bone. 

Relations. — By  its  superficial  surface^ 
with  the  abductor  pollicis.  By  its  deep 
surface^  with  the  trapezio-metacarpal  ar- 
ticulation, and  with  the  metacarpal  bone. 
hUmaUy^  with  the  flexor  brevis  pollicis. 

The  flexor  ossis  metacarpi  may  now 
be  divided  from  its  oris^in  and  turned 
aside,  in  order  to  show  the  next  muscle. 

The  Flexor  Brevis  Pollicis  consists 
of  two  portions,  between  which  lies  the 
tendon  of  the  flexor  Iqngus  poUicis.  The 
external  portion  arises  from  the  trapezium 
and  annular  ligament ;  the  internal  por- 
tion, from  the  trapezoides  and  os  mag- 
num. They  are  both  inserted  into  the 
base  of  the  first  phalanx  of  the  thumb,  having  a  sesamoid  bone  in  each  of 
their  tendons,  to  protect  the  joint. 

Relations. — By  its  superficial  surface^  with  tlie  external  portion  of  tlie 
palmar  fascia.  By  its  deep  surface^  with  the  adductor  pollicis,  tendon  of 
the  flexor  carpi  radialis,  and  trapezio-metacarpal  articulation.  By  its  ex- 
temal  surface^  with  the  flexor  ossis  metacarpi  and  metacarpal  bone.  By 
its  inner  surfacCy  with  the  tendons  of  the  long  flexor  muscles  and  first 
lumbricalis. 

The  Adductor  Pollicis  is  a  triangular  muscle ;  it  arises  from  the  whole 
length  of  the  metacarpal  bone  of  the  middle  finger ;  and  the  fibres  converge 
to  its  insertion  into  the  base  of  the  first  phalanx. 

Relations. — By  its  anterior  surface  with  the  flexor  brevis  pollicis,  ten- 
dons of  the  deep  flexor  of  the  fingers,  lumbricales,  and  deep  palmar  arch. 
By  its  posterior  surface  with  the  metacarpal  bones  of  the  index  and  middle 
fingers,  the  interossei  of  the  second  interosseous  space,  and  the  abductor 
in£cis.     Its  inferior  border  is  subcutaneous. 

Ulnary  or  Hypothenar  Region. 
Palmaris  brevis. 
Abductor  minimi  digiti. 
Flexor  brevis  minimi  digiti. 
Flexor  ossis  metacarpi  (adductor). 

*  The  muscles  of  the  band.  1.  The  annular  ligament.  2,  2.  The  origin  and  in^rtion 
of  the  abductor  pollicis  muscle;  the  middle  portion  has  been  removed.  3.  The  flexor 
ossis  metacarpi,  or  opponens  pollicis.  4.  One  portion  of  the  flexor  brevis  pollicis.  5. 
The  deep  portion  of  the  flexor  brevis  pollicis.  6.  Tlie  adductor  pollicis.  7,  7.  The 
lumbricales  muscles,  arising  from  the  deep  flexor  tendons,  u|)on  which  the  pumbers  arc 
placed.  The  tendons  of  the  flexor  sublimis  have  been  removed  from  the  palm  of  trie 
hand.  8.  One  of  the  tendons  of  the  deep  flexor,  passing  between  the  two  terminal  slip-) 
of  the  tendon  of  the  flexor  sublimis,  to  reach  the  last  phalanx.  9.  l*he  tendon  of  the 
flexor  longus  pollicis,  passing  between  the  two  portions  of  tlie  flexor  brevis  to  the  last 
phalanx.  10.  The  abductor  minimi  digiti.  11.  The  flexor  brevis  minimi  digiti.  The 
edge  of  the  flexor  ossis  metacarpi,  or  adductor  minimi  digiti,  is  seen  projecting  heyund 
the  inner  border  of  the  flexor  brevis.  12.  The  prominence  of  the  pisiform  bone.  1.1 
The  finit  dorsal  interosseous  niutfcle. 


Dissection, — Turn  aside  the  ulnar  flap  of  integument  in  \he  palm 
hand :  in  doing  this,  a  subeutaneous  muscle,  the  palraaris  brevis  will  be 
exposed.  After  examining  tins  muscle  remove  it  with  the  deep  fascia,  in 
order  to  bring  into  view  the  muscles  of  the  lirtle  finger. 

The  Palmahis  Bhevls  is  a  thin  plane  of  muscular  fibres  which  arisei 
from  the  annular  hgaraent  and  palmar  fi^scia,  and  passes  transversely  in- 
wards, to  be  inserted  into  the  integument  on  the  inner  border  of  ihe  hand. 

Rdatiom. — By  its  superftdal  surface  with  die  fat  and  integument  of  llie 
ball  of  the  little  finger.  By  its  deep  surface  mlh  the  internal  portion  of  the 
palmar  fascia,  which  separates  it  from  the  ulnar  artery  veins,  and  nerve, 
and  from  the  muscles  of  the  inner  border  of  the  hand. 

The  Abductor  Minimi  Digiti  is  a  small  tapering  muscle  which  nrui€$ 
from  the  pisiform  bone,  and  is  inserkd  into  the  base  of  the  first  phalanx  of 
the  little  finger. 

Relations, — By  its  superficial  surface  with  the  internal  portion  of  the 
deep  fascia  and  the  palmaris  brevis :  by  its  deep  surface  wilh  the  flexor 
ossis  metacarpi  and  metacarpal  bone.  By  its  inner  border  with  die  fiexor 
brevis  minimi  digiti. 

The  Flexor  Brevis  Minimi  Digiti  is  a  small  muscle  arising  from  the 
unciform  bone  and  annular  ligament,  and  inserted  into  the  base  of  ihe  first 
phalanx.     It  is  somelimes  wanting, 

Rciati(ms. — By  its  superficial  surface  with  the  internal  portion  of  the 
palmar  fascia,  and  the  palmaris  brevis.  By  its  deep  surface  with  the  flexor 
ossis  metacarpi,  and  metacarpal  bone,  ExternaUy  with  the  abductor 
minimi  digiti,  from  which  it  is  separated  near  its  origin  by  the  deep  palmai 
branch  of  the  ulnar  nerve  and  communicating  artery.  IrUerTiaUy  with  the 
tendons  of  ttie  flexor  sublimis  and  profundus. 

The  Flexor  Ossis  Metacarpi  (adductor,  opponens)  arises  from  the 
unciform  bone  and  annular  ligament,  and  is  inserted  into  the  whole  length 
of  the  metacarpal  bone  of  the  little  finger. 

Rehtions,— By  its  s^iperfidal  surface  with  the  flexor  brevis  and  abductor 
minimi  digiti.  By  its  deep  surface  with  the  interossel  muscles  of  the  last 
metacarpal  space,  the  metacarpal  bone,  and  the  rtexor  tendons  of  the  little 
finger. 

Palmar  Region, 
Lumhricales, 
Interossei  palmares, 
Interossei  dorsal  es. 

The  LuMBRicALES,  four  in  number,  are  accessories  to  the  deep  flexor 
mtiscle.  They  arise  from  the  tendons  of  the  deep  flexor  ;  the  first  and 
second  from  the  palmar  side,  the  third  from  the  ulnar,  and  die  fourth  from 
the  radial  side ;  and  are  inserted  into  the  aponeurotic  expansion  of  the 
extensor  tendojis  on  the  radial  side  of  the  fingers.  The  third,  or  that  of 
the  tendon  of  the  ring  finger,  sometimes  bifurcates,  otherwise  it  is  inserted 
wholly  inio  the  extensor  tendon  of  the  middle  finger. 

Relations. ^\n  the  palm  of  the  hantl  with  the  flexor  tendons;  at  their 
itisertion,  with  the  tendons  of  the  interossei  and  the  metacarpo-phalangeal 
articulations. 

The  Palmar  Ixtkrosski,  three  in  number,  are  placed  upon  the  meta- 
carpal bones,  rather  than  between  tJiem,  They  arise  from  Uie  baf«e  of  the 
;nctacAq>al  bone  of  one  finger,  and  are  inserted  into  the  base  of  the  ivni 
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phalanx  and  aponeurotic  expansion  of  the  extensor  tendon  of  the  same 
finger.  The  first  belongs  to  the  index  finger;  the  second  to  the  ring 
linger;  and  the  third  to  the  little  finger;  3ie  middle  finger  being  ex- 
cluded. 

Rdaiions. — By  their  palmar  surface  with  the  flexor  tendons  and  with 
the  deep  muscles  in  the  palm  of  the  hand.  By  their  dorsal  surface  with 
the  dorsal  interossei.  On  one  side  with  the  metacarpal  bone,  on  the  other 
with  the  corresponding  dorsal  interosseous.  • 

Dorsal  Interossei. — On  turning  to  the  dorsum  of  the  hand,  the  four 
dorsal  interossei  are  seen  in  the  four  spaces  between  the  metacarpal  bones. 
They  are  bipenniform  muscles  and  arise  by  two  heads,  from  the  adjoining 
sides  of  the  base  of  the  metacarpal  bones.  They  are  inserted  into  the  base 
of  the  first  phalanges,  and  aponeurosis  of  the  extensor  tendons. 

llie  first  is  inserted  into  the  index  finger,  and  from  its  use  is  called 
abductor  indicis,t  the  second  and  third  are  inserted  into  the  middle  finger 
compensating  its  exclusion  from  the  palmar  group  ;  the  fourth  is  attached 
to  the  ring  finger ;  so  that  each  finger  is  provided  with  two  interossei, 
with  the  exception  of  the  little  finger,  as  may  be  shown  by  means  of  a 
table,  thus : — 

Indtx  nnser  \  ^^^  ^^^^^^  (abductor  indicis),    . 

•^   ^    *  (  one  palmar. 
Middle  finger^  two  dorsal. 

little  finger^    remaining  palmar. 

Relations. — ^By  their  dorsal  sutface  with  a  thin  aponeurosis  which  sepa- 
ates  them  from  the  tendons  on  the  dorsum  of  the  hand.    By  dbeir  palmar 

*  Palmar  interossei.  1.  Adductor  indicis.  2.  Abductor  annularis.  3.  Interosseous 
anricularis. 

f  Dorsal  interossei.  1.  Abductor  indicis.  2.  Abductor  medii.  3.  Adductor  medii. 
4.  Adductor  annularis. 

i  Horner  divides  this  muscle  and  calls  one  portion  of  it  abdiketor  indieU  and  the  other 
prior  indietM,  Wilson's  description  is  the  best,  as  it  makes  the  analogy  between  the  fbot 
and  hand  complete,  whilst  there  is  a  great  discrepancy  in  Horner^s  mode  of  describing 
O. 
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MUSCLES   OF   THE   LOWER    EXTREMITY. 


mrface  with  the  rouscles  and  tendons  in  the  paJm  of  the  hand.  By  one 
siJe  with  the  metacarpal  bone  ;  by  the  other  with  llie  corresponding  palmar 
interosseous.  The  abductor  indicis  is  in  rehvtion  by  its  palmar  surface 
with  the  adductor  pollicis,  the  aneria  mao;na  poilicis  beinf^  inlerposi'd. 
The  radial  arter>'  passes  into  the  palm  of  the  band  between  the  two  heads 
of  the  first  dorsal  interosseous  muscle  and  the  perforating  branches  of  the 
deep  palmar  arch,  between  the  heads  of  Uic  other  dorsal  interossei, 

Mctwm, — The  actions  of  the  muscles  of  the  hand  are  expressed  in  their 
names.  Those  of  the  radial  region  belong  to  the  thumb,  and  provide  for 
three  of  its  movements,  abduction^  adducfioTiy  and  Jlerlon.  I'he  ulnar 
ffTOup,  in  like  manner,  are  subservient  to  tlie  same  motions  of  the  little 
finger,  and  the  interossei  are  abductors  and  adductors  of  the  several  iin- 
gers.  The  lumbricales  are  accessory  in  their  actions  to  the  deep  flexors: 
they  were  called  by  the  earlier  anatomists, ^rfidrt?/,  i,  c.  fiddlers'  muscles, 
from  an  idea  that  they  might  etFect  the  fractional  movements  by  which  tlit* 
performer  is  enabled  to  produce  the  various  notes  on  that  instrument. 

In  relation  to  the  axis  of  the  hand,  tlie  four  dorsal  interossei  are  abduc^ 
iorSj  and  the  three  palmar,  adductors.  It  will  therefore  be  seen  that  each 
finger  is  provided  with  its  proper  adductor  and  abductor,  two  flexors,  and 
(with  the  exception  of  the  middle  and  ring  fingers)  two  extensors.  The 
thumh  has  moreover  a  flexor  and  extensor  of  the  metacarpal  bone  ;  and 
the  httle  finger  a  flexor  of  the  metacarpal  bone  without  an  extensor. 


MUSCLES  OF  THE  LOWEB  EXTREMITY, 

The  muscles  of  the  lower  extremity  may  be  arranged  into  groups  cor- 
responding with  the  regions  of  the  hip,  thigh,  leg,  and  foot,  as  in  the  fot* 
lowing  table : — 

HIP. 


Gluteus  roaximus, 
Gluteus  minimus, 
Gemellus  superior, 
Gemellus  inferior, 
Quadratus  femoris. 


Gluteal  Region. 

Gluteus  medius,, 
Pyriformis, 
Obturator  intemus, 
Obturator  exteraus. 


THIGH. 


Anterior  Femoral  Region, 

Tensor  vaginae  femoris, 

Sartorius, 

Rectus, 

Vastus  intemus, 

Vastus  extemus. 

Cmreas. 


IrUerndl  Femoral  R^itm. 

Iliac  us  intemus, 
Psoas  roagnus, 
Pectineus, 
Adductor  longus, 
Adductor  b  re  vis, 
Adductor  magnuS| 
Gracilis. 


Posterior  Femoral  Region, 

Biceps, 

Semitendinosus, 
Semimembranosus, 


MUSCLES  OF  THE  LOWER   EXTREMITY,   ETC. 
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LEG. 


JhUerior  TBnal  Region. 

Tibialis  anticus, 
Extensor  lon^s  digitorum, 
Peroneus  tertius, 
>2xtensor  longus  poUicis. 

Fibular  Region. 
Peroneus  longus, 
Peroneus  brevis. 


Posterior  Tibial  Region. 
Superficial  Group. 
Gastrocnemius, 
Plantaris, 
Soleus. 

D«p  [posterior]  Layer. 

Popliteus, 

Flexor  longus  pollicis, 
Flexor  longus  di^torum, 
Tibialis  posticus. 


FOOT. 

Dorsal  Region. 

Extensor  brevis  digitorum, 
Interossei  dorsales. 


1st  Layer. 

Abductor  pollicis, 
Abductor  minimi  digiti, 
Flexor  brevis  digitorum. 

2d  Layer. 
Musculus  accessorius, 
Lumbricales. 


Plantar  Region. 

3d  Layer. 

Flexor  brevis  pollicis, 
Adductor  poUicis, 
Flexor  brevis  minimi  digiti, 
Transversus  pedis. 

4th  Layer. 
Interossei  plantares. 


GLUTEAL    REGION. 


Obturator  intemus, 
Gemellus  inferior, 
Obturator  externus, 
Quadratus  femoris. 


Gluteus  maximus. 
Gluteus  medius, 
Gluteus  minimus, 
Pyriformis, 
Gremellus  superior, 

Dissection.  —  The  subject  being  turned  on  its  face,  and  a  block  placr.d 
beneath  the  os  pubis  to  support  the  pelvis,  the  student  commences  the 
dissection  of  this  region,  by  carrying  an  incision  from  the  apex  of  the 
coccyx  along  the  crest  of  the  ilium  to  its  anterior  superior  spinous  process ; 
or  vice  versdy  if  he  be  on  the  left  side.  He  then  makes  an  incision  from 
the  posterior  fifth  of  the  crest  of  the  ilium,  to  the  apex  of  the  trochanter 
major,  this  marks  the  upper  border  of  the  gluteus  maximus ;  and  a  third 
incision  from  the  apex  of  the  coccyx  along  the  fleshy  margin  of  the  lower 
border  of  the  duteus  maximus,  to  the  outer  side  of  the  thigh,  about  four 
inches  below  the  apex  of  the  trochanter  major.  He  then  reflects  the  inte- 
gument, superficial  fascia,  and  deep  fascia,  which  latter  is  very  thin  over 
this  muscle,  from  the  gluteus  maximus,  following  rigidly  the  course  of  its 
fibres ;  and  having  exposed  the  muscle  in  its  entire  extent,  he  dissects  the 
integument  and  superficial  fascia  from  off  the  deep  fiascia  which  bindtf 
down  the  gluteus  medius,  the  other  portion  of  this  region. 
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Piff.  139  •  The  Gluteus  Maximus  (yXouc^,  nates] 

is  the  thick,,  fleshy  mass  of  musrle,  of  a 
"^^^Sj^  quadranjs^lar  shape,  which  forms  the  con- 

^  IB^  vexity  of  the  nates.     In  structnre,  it  is  ex- 

tremely coarse,  being  made  up  of  larga 
fibres,  which  are  cotJeeted  into  fasciculi, 
and  these  again  into  distinct  muscular 
masses,  separated  by  deep  cellular  fur- 
rows. It  arises  from  tlie  posterior  fifth  of 
the  crest  of  the  ilium,  from  tlie  posterior 
surface  of  the  sacrum  and  coccyx,  and 
from  the  great  sacro-ischiatic  lii;:ament.  It 
passes  obliquely  outwards  and  downwards, 
to  be  inserted  into  the  rough  line  leading 
from  tl»e  trochanter  major  to  the  linea 
aspera,  and  is  continuous  by  means  of  its 
tendon  with  the  fascia  lata  covering  tlie 
outer  side  of  the  thigh.  A  large  bursa  is 
situated  between  the  broad  tendon  of  this 
muscle  and  the  femur. 
Relations,  — By  its  superficial  mrface  with  a  thin  aponeurotic  fascia^ 
which  separates  it  from  the  superficial  fascia  an<l  integument,  and  with 
the  vastus  externus,  a  bursa  being  interposed.  By  its  det^p  surface  with 
the  gluteus  raedius,  pyriformis,  gemelli,  obturator  internus,  quadratus 
fcmoris,  sacro-ischiatic  foramina,  great  sacro-ischiatic  ligament,  tuberosity 
of  the  ischium,  semiraembranosus,  semitendinosus,  biceps,  and  adductor 
magnus ;  the  gluteal  vessels  and  nen  es,  ischiatic  vessels  and  nerves,  and 
internal  pudic  vessels  and  nerve.  By  its  upper  border  it  overla])S  thie  ' 
gluteus  medius ;  and  by  the  lower  border  forms  the  lower  margin  of  the 
nates. 

The  gluteus  maximus  roust  be  turned  down  from  its  origin,  in  order  to 
bring  die  next  muscle  into  view* 

The  Gluteus  Mbidius  is  placed  in  front  of,  rather  than  beneath  the  I 
gluteus  maximus ;  and  is  covered  in  by  a  process  of  the  deep  fascia, 
which  is  very  thick  and  dense.  It  ames  from  the  outer  )ip  of  the  crest  I 
of  the  ilium  for  four- fifths  of  its  length,  from  the  surface  of  bone  between 
that  border  and  the  superior  curved  line  on  the  dorsum  ilii,  and  from  the 
dense  fascia  above-mentioned.  Its  fibres  converge  to  tlie  outer  part  of 
the  trochanter  major,  into  which  its  tendon  is  inserted, 

Rdations,  —  By  its  mperfidal  surface  w  ith  the  tensor  ragin®  femoris,  | 
gluteus  maximus,  and  its  fascia.  By  its  deep  surface  with  the  gluteuti 
minimus,  and  gluteal  vessels  and  nerves.  By  its  lower  border  with  thej 
pyriformis  muscle.  A  bursa  is  interposed  between  its  tendon  and  the! 
upper  part  of  the  trochanter  major, 

•  The  tieep  mu^clefl  or  the  ghtteal  region.  1,  The  ffxtemnl  lUTfaoe  of  tha  ilium.  3.  j 
The  po-tefior  siirfnor  of  the  sflrrum.  ^.  The  posterior  Bucro-iliac  ligninents.  4,  Th#l 
tuberosity  of  il»<*  isirhium.  5.  The  grettt  or  po*ierior  sanrD-ischialic  lignment.  6.  Thttj 
ti*s»ef  Of  atitpnor  sacro*iic'hintic  finnmctil,  7.  The  trocttanter  major.  8,  The  gliiteuiil 
tfijriimuB.  9.  The  pyfifr»rmjs.  10.  The  gemellus  «ni>erior»  )  1.  The  obtumtor  inlernofli  j 
mtiB^^te^  passing  out  erf  the  lesser  ?acr<vi»chirttie  fommen.  12.  The  gemeUun  inferior*] 
1 3.  TJie  nuarlratiis  remorii.  14,  Thn  upper  purt  of  the  •ffciuctor  mngnui,  ISi.  TlM 
vutiu  eiierniu.     16.  The  bioepi.     17.  The  gmoilis.     IH.  The  semitoadiiiofttii. 
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lliis  muscle  should  now  be  removed  from  its  origin  and  turned  down, 
so  as  to  expose  the  next,  which  is  situated  beneath  it. 

The  Gluteus  Minimus  is  a  radiated  muscle,  arising  from  the  surface 
of  the  dorsum  ilii,  between  the  superior  and  inferior  curved  lines ;  its 
fibres  converge  to  the  anterior  border  of  the  trochanter  major,  into  which 
it  is  inserted  by  means  of  a  rounded  tendon.  There  is  no  distinct  line  of 
Reparation  between  the  gluteus  medius  and  minimus  anteriorly. 

Relations,  —  By  its  superficial  surface  with  the  gluteus  medius,  and 
gluteal  vessels.  By  its  deep  surface  with  the  surface  of  the  ilium,  the 
long  tendon  of  the  rectus  femoris,  and  the  capsule  of  the  hip  joint.  A 
bursa  is  interposed  between  the  tendon  of  the  muscle  and  the  trochanter. 

The  Pyriformis  muscle  (pyrum,  a  pear,  i.  e.  pear-shaped)  arises  from 
the  anterior  surface  of  the  sacrum,  by  little  slips  that  are  interposed  be- 
tween the  first  and  fourth  anterior  sacral  foramina,  and  from  the  adjoining 
surface  of  the  ilium.  It  passes  out  of  the  pelvis,  through  the  great  sacro- 
ischiatic  foramen,  and  is  inserted  by  a  rounded  tendon  into  the  trochanteric 
fossa  of  the  femur. 

Relations.  —  By  its  superficial  or  external  surface  with  the  sacrum  and 
gluteus  maximus.  By  its  deep  or  pelvic  surface  with  the  rectum,  the 
sacral  plexus  of  nerves,  the  branches  of  the  internal  iliac  artery,  the  great 
sacro-ischiatic  notch,  and  the  capsule  of  the  hip  joint.  By  its  upper  border 
with  the  gluteus  medius  and  gluteal  vessels  and  nerves.  By  its  lower 
border  with  the  gemellus  superior,  ischiatic  vessels  and  nerves,  and  internal 
pudic  vessels  and  nerve. 

The  Gemellus  Superior  (gemellus,  double,  twin)  is  a  small  slip  of 
muscle,  situated  immediately  oelow  the  pyriformis;  it  arises  from  the 
spine  of  the  ischium,  and  is  inserted  into  the  upper  border  of  the  tendon 
of  the  obturator  internus,  and  into  the  trochanteric  fossa  of  the  femur. 
The  gemellus  superior  is  not  unfrequently  wanting. 

Relations. — By  its  superficial  surface  with  the  gluteus  maximus,  the 
ischiatic  vessels  and  nerves,  and  internal  pudic  vessels  and  nerve.  By  its 
deep  surface  with  the  pelvis,  and  capsule  of  the  hip  joint. 

The  Obturator  Internus  arises  from  the  inner  surface  of  the  anterior 
wall  of  the  pelvis,  being  attached  to  the  margin  of  bone  around  the  obtu- 
rator foramen,  and  to  the  obturator  membrane.  It  passes  out  of  the  pelvis 
through  the  lesser  sacro-ischiatic  foramen,  and  is  inserted  by  a  flattened 
tendon  into  the  trochanteric  fossa  of  the  femur.  The  lesser  sacro-ischiatic 
notch,  over  which  this  muscle  plays  as  through  a  pulley,  is  faced  with 
cartilage,  and  provided  with  a  synovial  bursa  to  facilitate  its  movements. 
The  tendon  of  the  obturator  is  supported  on  each  side  by  the  two  gemelli 
muscles  (hence  their  names),  which  are  inserted  into  the  sides  of  tne  ten- 
don, and  appear  to  be  auxiliaries  or  superadded  portions  of  the  obturator 
internus. 

Relations. — ^By  its  superficial  or  posterior  surface  with  the  internal  pudic 
vessels  and  nerve,  the  obturator  fascia,  which  separates  it  from  the  levator 
ani  and  viscera  of  the  pelvis,  the  sacro-ischiatic  ligaments,  gluteus  maxi- 
mus, and  ischiatic  vessels  and  nerves  By  its  deep  or  anterior  surface 
with  the  obturator  membrane  and  the  mar^n  of  bone  surrounding  it,  the 
cartilaginous  pulley  of  the  lesser  ischiatic  foramen,  the  external  surface  of 
the  pelvis,  and  the  capsular  ligament  of  the  hip  joint.  By  its  upper  border^ 
within  the  pelvis,  with  the  obturator  vessels  and  nerve ;  externally  to  th<* 
21* 
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pelvis,  with  the  gemellus  superior.    By  its  lower  border  witn  the  getflelloi 

inferior. 

The  Gemellus  Inferior  arises  from  the  posterior  point  of  the  tuberosit^J 
of  the  ischium,  and  is  inserted  into  the  lower  border  of  tlie  tendon  of   * 
obturator  internus,  and  into  the  trochanteric  fossa  of  tlie  femur. 

Relations.  —  By  its  superjicial  surface  with  the  gluteus  maxiraus,  anil 
ischiatic  vessels  and  nerves.     By  its  deep  surface  widi  the  external  surfaci^ 
^  of  tlie  pelvis,  and  capsule  of  the  hip  joint.     By  its  upper  border  wilh  the] 
tendon  of  the  obturator  internus.     By  its  lower  burder  with  the  tendon  of  J 
the  obturator  externus  and  qua  drat  us  femoris. 

In  this  region  the  tendon  only  of  the  obturator  externus  can  be  seen,'! 
situated  deeply  between  die  gemellus  inferior  and  die  upper  border  of  the  J 
quadratus  femoris.  To  expose  this  muscle  fully,  it  is  necessary  to  dissect] 
it  from  the  anterior  part  of  the  thigh,  after  the  removal  of  the  pectiaeu 
adductor  longus  and  adductor  brevhs  muscles. 

The  Obturator  Exterps^us  muscle  {obturare,  to  stop  up)  arises  froi] 
the  obturator  membrane,  and  from  the  surface  of  bone  immediately  sur 
rounding  it  anteriorly,  viz.  from  the  ramus  of  the  os  pubis  and  ischium :  ^ 
its  tendon  passes  behintl  the  neck  of  the  femur,  to  be  inserted  with  thirj 
external  rotator  muscles,  into  the  trochanteric  foasa  of  the  femur. 

Relations. — By  its  superficial  or  anterior  surfaee  with  the  tt-ndon  of  the  J 
pisoas  and  iliacus,  peelineus,  adductor  brevis  and  magnus,  the  obturatoc] 
vessels  and  nerve.     By  its  deep  or  posterior  surface  with  the  obturatoi 
membrane  and  the  margin  of  bone  which  surrounds  it,  the  lower  part  ot 
the  capsule  of  the  hip  joint  and  the  quadratus  femoris. 

The  QuADRATUj  Femoris  (square-shaped)  arises  from  the  external  bor 
der  of  the  tuberosity  of  the  ischium,  and  is  inserted  into  a  rough  line  oit  j 
the  posterior  border  of  the  trochanter  major,  which  is  tlience  named  hnetj 
quadrati. 

Relations, — ^By  its  posterior  surface  with  the  gluteus  raaximus,  and  is^l 
chiatic  vessels  and  nerves.     By  its  anterior  surface  with  the  tendon  of  the 
obturator  externus,  and  trochanter  minor,  a  synovial  bursa  often  separating] 
it  from  the  latter.     By  its  upper  b&rder  with  tiie  gemellus  inferior ;  and  hf\ 
the  lower  border  wfUi  the  adductor  magnus. 

Actions. — The  glutei  muscles  are  abductors  of  the  thigh,  when  they  J 
take  their  fixed  pomt  from  the  pelvis.     Taking  their  fixed  point  from  the 
thigh,  they  steady  die  pelvis  on  tlie  head  of  the  femur;  this  action  is  pe* 
cuiiarly  obvious  in  standing  on  one  leg ;  they  assist  also  in  carr}nng  the  j 
leg  forward,  in  progression*     The  gluteus  minimus  being  attached  to  the  j 
anterior  border  of  the  trochanter  major,  rotates  the  limb  slightly  inwards. 
The  gluteus  medius  and  maxiuius,  from  Xh^ir  insertion  into  the  posteriof  ( 
aspect  of  the  hone,  rotate  the  limb  outwards;  the  latter  is,  moreover,  a| 
tensor  of  the  fascia  of  die  thigh.     The  other  muscles  rotate  tlie  limb  out-] 
tvards,  evertmg  the  knee  and  foot ;  hence  they  are  named  external  rotators. , 

Anterior  Pemoral  Region, 
Tensor  vagina5  femoris,  Vastus  internus, 


Sartorius, 
Rectus, 


Vastus  externus, 

Cruretis. 


k — Make  an  incision  along  the  line  of  Poupart's  ligBment;^ 
from  the  ajiterior  superior  spinous  process  of  the  Uium  to  tlxc  spurn  of  thej 
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m  pubU ;  and  a  second^  from  the  middle  of  the  preceding  dowm  the  Inner 
side  of  the  thigh,  and  across  the  inner  condyle  of  the  femur,  to  die  Iiead 
of  thf  tihia,  where  it  may  be  bounded  by  a  transverse  incision.  Turn 
back  the  integument  from  die  whole  of  this  region,  and  examine  the  super- 
firial  fascia ;  which  is  next  to  be  removed  in  the  same  manner.  After  the 
deep  fascia  has  been  well  considered,  it  is  likewise  to  be  removed,  by  dis- 
secting it  off  in  the  course  of  the  fibres  of  the  muscles.  As  it  m^'^ht  not 
he  convenient  to  the  junior  student  to  expose  so  large  a  surface  at  once  as 
ordered  in  this  dissection,  the  vertical  incision  may  be  crossed  by  one  or 
two  transverse  incisions,  as  may  be  deemed  most  proper- 

The  Tensor  Vaglvje  Femoris  (stretcher  of  the  sheath  of  the  thigh)  is  a 
short  flat  muscle,  situated  on  the  outer  side  of  the  hip.  It  arises  from  the 
crest  of  the  ilium,  near  its  anterior  superior  spinous  process,  and  is  inserted 
between  two  layers  of  the  fascia  lata  at  about  one-fourdi  down  the  thigh. 

Relations. — By  its  superficial  mrface  with  the  fascia 
Inta  and  integument.  By  its  deep  surface  with  the  in- 
ternal layer  of  the  fascia  lata,  gluteus  medius,  rectus 
and  vastus  externns.  By  its  inner  border  near  its  ori- 
gin with  the  sartorius. 

The  Sartorius  (tailor's  muscle)  is  a  long  riband- 
like muscle,  rtmiVi^from  the  anterior  superior  spinous 
process  of  the  ihum,  and  from  the  notch  immediately 
below  that  process ;  it  crosses  obhquely  the  upper 
third  of  the  llitgh,  descends  behind  the  inner  condyle 
of  the  femur,  and  is  inserted  by  an  aponeurotic  expan- 
sion into  the  inner  tuberosity  of  the  ilhh.  This  ex- 
pansion covers  in  the  insertion  of  the  tendons  of  the 
gracilis  and  semitendinosus  muscles.  The  inner  bor- 
der of  the  sartorius  muscle  is  the  guide  to  the  opera- 
tion for  tying  the  femoral  artery  in  the  middle  of  its 
course. 

Rdatfxms, — By  its  mperjkial  surface  with  the  fascia 
lata  and  some  cutaneous  nerves.  By  its  d^^ep  surface 
with  the  psoas  and  iliacus,  rectus,  sheath  of  the  femo- 
ral vessels  and  saphenous  nerves,  vastus  intern  us,  ad- 
ductor longus,  adductor  niagnus,  gracilis,  long  saphe- 
nous nerve,  internal  lateral  ligament  of  the  knee  joint. 
By  its  expanded  insertion  with  the  tendons  of  the  gra- 
cilis and  semi-ten dinos us,  a  synovial  bursa  being  inter- 
posed. At  the  knee  joint  its  posterior  border  is  in 
relation  with  the  internal  saplxenous  vein.  At  the  up- 
per third  of  the  thigh  tlie  sartorius  forms,  with  the  lower 
border  of  the  adductor  longus,  an  isosceles  triangle, 
whereof  the  base  corresponds  w^ith  Po  up  art's  ligament.  A  perpendiculaf 
line  drawn  from  the  middle  of  the  base  of  the  apex  of  Uiis  triangle,  imme- 
diately overlies  the  femoral  arterj'  with  its  sheath. 

•The  nii»»clei  of  the  afitf?rior  fem'^ml  r^pTon.  1.  The  cr<*«  of  »bp  ilium.  3,  t\3  nn- 
WHor  luperior  spinoiia  pr^^ees,  X  Tlie  glutpua  mediits,  'I.  Tlir'  tenwr  viwinre  fcmoria. 
it*  tnKNertion  imo  the  fntccia  lata  is  shown  icifcnorly,  5,  TUn  Sftrtoriun.  ^.  Tb^  rfrlM** 
t.  The  r«5tus  ^xlefnus  8,  The  vastus  intemij«.  9.  Tlio  pntrtUa.  10,  The  ilinaufl  ifi 
terrtiUL  I  L  Thrt  piton^  niagnus.  Vi.  The  peciineuA.  Itt,  The  adductor  longua,  !4 
P&rt  of  the  mldiictor  magnuft.     Id.  Thn  gTaoilU. 
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Tlie  Rectus  (straight)  muscle  is  fusiform  in  its  shape  and  bipenniform 
in  the  disposition  of  Us  fibres.     It  arises  by  two  round  tendons,  one  fromj 
the  anterior  inferior  spinous  process  of  the  iliumj  tlie  otlier  from  live  uppef 
lip  of  tlie  acetabulum ;  and  is  inserted  by  a  broad  and  strong  tendon,  intol 
the  upper  border  of  the  patella.     It  is  more  correct  to  consider  the  pulelli 
as  a  sesamoid  bone,  developed  within  the  tendon  of  the  rectus;  and  lli« 
ligamentum  patellae  as  the  continuation  of  the  tendon  to  its  insertion  intd^ 
the  tubercle  of  the  tibia. 

Relaiians. — By  its  superji^ial  surface  with  the  gluteus  medius,  psoaaj 
and  tliacus,  sartorius ;  and,  for  the  lower  three-fourths  of  its  extent,  withl 
the  fascia  lata.  By  its  deep  surface  with  the  capsule  of  the  hip  joint,  the] 
externa]  circumflex  vessels,  crureus,  and  vastus  internus  and  externus. 

The  rectus  must  now  be  divided  through  its  middle,  and  the  two  endJiJ 
turned  aside,  to  bring  clearly  into  view  the  next  muscles. 

The  three  next  muscles  are  generally  considered  collectively  lander  tliel 
name  of  triceps  extensor  cruris*  Adopting  this  view,  tlie  muscle  surrounds 
the  whole  of  the  iemur,  excepting  the  rough  line  (linea  aspera)  upon  its 
posterior  aspect.  Its  division  into  three  parts  is  not  wt*  11  defined ;  the 
fleshy  mass  upon  each  side  being  distinguished  by  the  names  of  vastus 
internus  and  externus,  the  middle  portion  by  that  of  crureus. 

The  Vastus  Externus,  narrow  be!ow  and  broad  above,  arhes  froml 
the  outer  border  of  the  patella,  and  is  inserted  into  the  femur  and  outer! 
side  of  the  linea  aspera,  as  high  as  the  baj^e  of  the  trochanter  major. 

Relations. — By  its  superficial  surface  with  the  fascia  lata,  rectus,  btceps,| 
semi-membranosus  and  gluteus  maximus,  a  synovial  bursa  being  inter-] 
posed  between  it  and  Uie  latter*  By  its  d^ep  surface  with  the  crureus  andl 
femur.  I 

The  Vastus  Internus,  broad  below  and  narrow  above,  arises  fronil 
the  inner  border  of  tlie  patella,  and  is  inserted  into  the  femur  and  inner] 
side  of  the  linea  aspera  as  high  up  as  tlie  anterior  intertrochanteric  line. 

Relations. — By  its  supcrjictal  surface  with  the  psoas  and  iliacus,  rectu%| 
sartorius,  femoral  artery  and  vein  and  saphenous  nerves,  pectineus,  ad*l 
ductor  longus,  brevis,  and  magnus,  and  fascia  lata.  By  its  deep  surfaoki 
with  the  crureus  and  femur. 

The  Crureus  (cms,  the  leg)  arises  from  the  upper  border  of  the  patelk}  i 
and  is  inserted  into  the  front  aspect  of  tlie  femur,  as  high  as  the  anterior] 
intertrochanteric  line.  When  the  crureus  is  divided  from  its  insertion,  a  J 
small  muscular  fasciculus  is  often  seen  upon  the  lower  part  of  the  femur>] 
which  is  inserted  into  the  pouch  of  synovial  membrane,  that  extends  up- 
w^ards  from  the  knee  joints  behind  the  patella.  This  is  named,  from  its! 
situation,  sitb-cruretis^  and  would  seem  to  be  intended  to  support  the] 
synovial  membrane. 

Relntions.  —  By  its  superficial  surface  with  the  external  circumflex  | 
vessels,  the  rectus,  vastus  internus  and  externus.  By  its  deep  surface  witliJ 
the  femur,  tlie  sub-crureus,  and  synovial  membrane  of  the  knee  jomt,         | 

Actions.  —  The  tensor  vagina?  femoris  renders  the  fascia  lata  tense,  andl 
slightly  inverts  the  limb.  The  sartorius  flexes  the  leg  upon  tiie  tliigh,  and|| 
continuing  to  act,  the  thigh  upon  the  pelvis,  at  the  same  time  carrying  thej 
leg  across  that  of  the  opposite  side,  into  the  position  in  which  tailors  sit;] 
Itence  its  name.  Taking  its  i\xed  point  from  below,  it  assists  the  extensor  j 
muscles  in  steadying  the  leg,  for  the  support  of  the  trunk.  The  other  fou 
muscles  have  been  collectively  named  quadriteps  extensor^  from  tbeil 
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nmilarity  of  action.  They  extend  the  leg  upon  the  thigh,  and  obtain  a 
great  increase  of  power  by  their  attachment  to  the  patella,  which  acts  as  a 
fulcrum.  Taking  their  fixed  point  from  the  tibia,  they  steady  the  femur 
upon  the  leg,  and  the  rectus,  by  being  attached  to  the  pelvis,  serves  to 
balance  the  trunk  upon  the  lower  extremity. 

Internal  Femaral  Region. 

Iliacus  intemus,  Adductor  brevis, 

Psoas  maguus,  Adductor  magnus, 

Pectineus,  Gracilis. 
Adductor  longus, 

Dissection.  —  These  muscles  are  exposed  by  the  removal  of  the  inner 
flap  of  integument  recommended  in  the  dissection  of  the  anterior  femoral 
region.  The  iliacus  and  psoas  arising  from  within  the  abdomen,  can  only 
be  seen  in  their  entire  extent  after  the  removal  of  the  viscera  from  that 
cavity. 

The  Iliacus  Internus  is  a '  flat  radiated  muscle.  It  arises  from  the 
whole  extent  of  the  inner  concave  surface  of  the  ilium  ;  and,  after  joining 
with  the  tendon  of  the  psoas,  is  inserted  into  tlie  trochanter  minor  of  the 
femur.  A  few  fibres  of  this  muscle  are  derived  from  the  base  of  the  sa- 
crum, and  others  from  the  capsular  ligament  of  the  hip  joint. 

Relations. — By  its  anterior  surface^  within  the  pelvis,  with  the  external 
cutaneous  nerve,  and  with  the  iliac  fascia,  which  separates  the  muscle 
from  the  peritoneum,  on  the  right  from  tlie  caecum,  and  on  the  left  from 
the  sigmoid  flexure  of  the  colon ;  externally  to  the  pelvis  with  the  fascia 
lata,  rectus,  and  sartorius.  By  its  posterior  surface  with  the  iliac  fossa, 
mai^in  of  the  pelvis,  and  with  the  capsule  of  the  hip  joint,  a  synovial 
bursa  of  large  size  being  interposed,  which  is  sometimes  continuous  with 
the  synovial  membrane  of  the  articulation.  By  its  inner  border  with  the 
psoas  magnus  and  crural  nervei 

The  Psoas  Magnus  (>]^6a,  lumbus,  a  loin),  situated  by  the  side  of  the 
vertebral  column  in  the  loins,  is  a  long  fusiform  muscle.  It  arises  from 
the  intervertebral  substances,  part  of  the  bodies  and  bases  of  the  trans- 
verse processes,  and  from  a  series  of  tendinous  arches,  thrown  across  the 
constricted  portion  of  the  last  dorsal  and  four  upper  lumbar  vertebrae. 
These  arches  are  intended  to  protect  the  lumbar  arteries  and  sympathetic 
filaments  of  nerves  from  pressure,  in  their  passage  beneath  the  muscle. 
From  this  extensive  origin,  the  musele  passes  along  the  margin  of  the 
brim  of  the  pelvis,  and  beneath  Poupart's  ligament,  to  its  insertion.  The 
tendon  of  the  psoas  magnus  unites  with  that  of  the  iliacus,  and  the  con* 

Joined  tendon  is  inserted  into  the  posterior  part  of  the  trochanter  minor,  a 
ursa  being  interposed. 

Relations.  — By  its  anterior  surfacey  with  the  ligamentum  arcuatum  in- 
ternum of  the  diaphragm,  the  kidney,  the  psoas  parvus,  ^nito-crural 
nerve,  sympathetic  nerve,  its  proper  fascia,  the  peritoneum  and  colon,  and 
along  its  pelvic  border  with  the  common  and  external  iliac  artery  and 
vein.  By  its  posterior  surface^  with  the  lumbar  vertebra?,  the  lumbar  ar- 
teries, quadratus  lumborum,  from  which  it  is  separated  by  the  anterioi 
laver  of  the  aponeurosis  of  the  transversalis,  and  with  the  crural  nerve. 
which,  near  Poupart's  ligament,  gets  to  its  outer  side.  The  lumbar  plexus 
of  nerves  is  situated  in  Uie  substance  of  the  posterior  part  of  the  miusclv 


ADDUCTOR    BREVIS* 

In  the  thigh,  the  muscle  is  in  relation  with  the  fascia  lata  in  front ;  the 
border  of  ihe  pelvis  and  hip  joint,  from  which  it  is  separated  by  lire  syno- 
vial membrane,  common  to  it  and  the  preceding  muscle,  behitui ;  wnlh  the 
cniral  nerve  and  ihacus,  to  the  outer  side ;  and  wiih  the  femoral  artery, 
by  which  it  is  slightly  overlaid,  to  the  inner  side. 

The  Pectin Eus  is  a  flat  and  quadrangular  muscle  ;  it  anse»  from  the 
pectineal  line  (pecten,  a  crest)  of  the  os  pubis,  and  from  the  surface  of 
bone  u\  front  of  that  bone.  It  is  inserted  into  the  line  leading  from  tiie 
anterior  intertrochanteric  line  to  the  linea  aspera  of  the  femur, 

Reiafions, — By  its  a}iterior  su>fac€j  with  the  pubic  portion  of  the  fascia 
lata,  which  separates  it  from  the  femoral  arler}'  and  vein  and  internal  sa- 
phenous vein,  and  lower  down  with  the  profunda  artery.  By  itn  posterior 
surface^  witli  the  capsule  of  the  hip  joint,  and  witli  the  obturator  externus  anrf 
adductor  brevis,  the  obturator  vessels  being  interposed.  By  its  external 
border y  with  the  psoas,  the  femora!  artery  resting  upon  the  line  of  interval. 
By  its  internal  border ^  with  the  outer  edge  of  the  adductor  longus.  Ob- 
turator hernia  is  situated  directly  behind  this  muscle,  which  forms  one  of 
its  coverings. 

The  Adductor  Losgus  (adducere,  to  draw  to),  the  most  superficial  of 
the  three  adductors,  arises^  by  a  round  and  thick  tendon,  from  the  front 
surface  of  the  os  pubis,  immediately  below  the  angle ;  and  assuming  a 
flattened  and  expanded  form  as  it  descends,  is  inserted  into  tlie  middle 
third  of  the  linea  aspera. 

Relations, — By  its  anterior  surface^  with  the  pubic  portion  of  the  fascia 
lata,  and  near  its  insertion  with  the  femoral  artery  and  vein.  By  its  />«<- 
tmor  surface^  with  the  adductor  brevis  and  magnus,  the  anterior  branches 
of  the  obturator  vessels  and  nerves,  and  near  its  insertion  witli  the  pro- 
fuiida  artery  and  vem.  By  its  outer  border^  with  the  peclineus ;  and  by 
the  inner  border,  with  the  gracilis* 

The  pectineus  must  be  divided  near  its  origin  and  turned  outwards,  and 
the  adductor  longus  through  its  middle,  turning  its  ends  to  either  side,  to 
bring  into  view  the  adductor  brevis. 

The  Adductdr  Brevis,  placed  beneath  the  pectineus  and  adductor 
longus,  is  fleshy,  and  thicker  than  the  adductor  longus ;  it  arises  from  the 
body  and  ramus  of  the  os  pubis,  and  is  ii%serted  into  the  upper  third  of  the 
linea  aspera. 

Relations. — By  its  anterior  surface,  with  the  pectineus,  adductor  longus, 
dnd  anterior  branches  of  the  obturator  ve.«!sels  and  nerve*  By  its  posterior 
surface,  with  the  adductor  magnus,  and  posterior  branches  of  tlie  obturator 
vessels  and  nerve.  By  its  outer  border,  with  the  obturator  externus,  and 
conjoined  tendon  of  the  psoas  and  iliacns.  By  its  inner  border,  with  the 
tn"acil!s  and  adductor  magnus.  The  adductor  brevis  is  pierced  near  its 
insertion  by  the  ntiddle  perforating  artery. 

The  adductor  brevis  may  now  be  divided  from  its  origin  and  turned 
ntjt wards,  or  its  inner  two-th'u-ds  may  be  cut  away  entirely,  when  the  ad- 
ihictor  magnus  muscle  will  be  exposed  in  its  entire  extent. 

The  AuDUCTOR  Mag^^us  is  a  broad  triangidar  muscle,  forming  a  septum 
of  division  between  the  muscles  situated  on  the  anterior  and  those  on  the 
poitterinr  aspect  of  ilie  tliigh.  It  arises,  by  fleshy  fibres,  from  the  ramus 
of  the  pubes  and  ischium,  and  from  the  side  of  the  tuber  ischii ;  and  mdi* 
iitmg  in  its  passage  outwards,  is  inserted  into  the  whole  lenglli  of  the  linea 
iivperr.,  and  iiiucr  condyle  of  the  femur.     The  adductor  magnus  is  pierced 
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by  five  openings:  the  three  superior,  for  the  three  perforating  arteries; 
and  the  iourth,  for  tlie  termination  of  the  profunda.  The  filth  is  the  large 
oval  opening,  in  the  tendinous  portion  of  die  muscle,  that  gives  passage 
to  the  femoral  vessels. 

EpiatioTvs, — By  its  anterior  surface^  with  the  pectineus,  adductor  brevis, 
adductor  longus,  femoral  artery  and  vein,  profunda  artery  and  vein,  with 
their  branches,  and  with  the  posterior  branches  of  the  obturator  vessels  and 
nerve.  Bv  lis  posterior  surjace^  with  tlie  semi-lendinosus,  semi-raembra- 
nosus,  biceps,  and  gluteus  maxim  us.  By  its  inner  border  ^  wiili  the  gra- 
cdis  and  sartorius.  By  its  upper  border^  widi  tlie  obturator  externus  and 
quadratus  feraoris. 

The  Gracilis  (slender)  is  situated  along  the  inner  border  of  the  thigh. 
It  arises  by  a  broad,  but  very  thin  tendon,  from  the  body  of  die  os  pubis, 
along  the  edge  of  the  symphysis,  and  from  the  margin  of  the  ramus  of  the 
pubes  and  ischium;  and  is  inserted^  by  a  rounded  tendon,  into  the  inner 
tuberosity  of  the  tibia,  beneath  the  expansion  of  the  sartorius. 

Rdatiom, — By  its  ianer  or  superjidal  sutface,  with  the  fascia  lata,  and 
below,  with  the  sartorius  and  internal  saphenous  nerve ;  the  internal  sa- 
phenous vein  crosses  it,  lying  superficially  to  the  fascia  lata.  By  its  otUer 
or  deep  surface^  with  tlie  au  duct  or  longus,  brevis,  and  magnus,  and  the 
internal  lateral  ligament  of  the  knee  joint,  from  which  it  ii<  separiiled  by  a 
sjiiovial  bursa,  common  to  the  tendons  of  the  gracilis  and  semi-tendinoHUS. 

^j9ctiom.—The  iliacus,  psoas,  pectineus,  and  adductor  longim  muscles 
bend  tiie  thigh  upon  the  pelvis,  and,  at  the  same  time,  from  Oie  obliquity 
of  their  insertion  into  the  lesser  trochanter  and  iinea  aspera,  rotate  the  en- 
tire limb  outwards ;  the  pectineus  and  adductors  adduct  die  thigh  power- 
fully ;  and  from  the  manner  of  their  insertion  into  the  iinea  aspera,  they 
assist  in  rotating  the  limb  outwards.  The  gracilis  is  likewise  an  adductor 
of  the  thigh  ;  but  contributes  also  to  the  flexion  of  the  leg,  by  its  attach- 
ment to  tlje  inner  tuberosity  of  the  tibia. 


Biceps, 
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Semi-tendinosus,         Senii-raerabranosiis, 
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DijfsecHnn. — Remove  the  integument  and  fascia  on  the  posterior  part 
of  the  thigh  by  two  flaps,  as  on  the  anterior  region,  and  turn  aside  the  glu- 
teus maxtmus  from  the  upper  part ;  the  muscles  may  then  be  examined. 

The  Biceps  Femoris  (bis,  double,  xf;?«M,  head)  arises  by  two  heads, 
one  by  a  common  tendon  wnth  the  semi-tendinosus ;  the  other  mtiscular 
and  much  shorter,  from  the  lower  two-thirds  of  the  external  border  of  the 
Iinea  aspera.  This  muscle  forms  tlie  outtr  hamstring,  and  is  inserted  by  a 
strong  tendon  into  the  head  of  die  fibula ;  a  portion  of  the  tendon  is  con- 
tinued dow^nwards  into  the  fascia  of  the  leg,  and  another  is  attached  to  the 
outer  tuberosity  of  the  tibia. 

Rolatinns. — By  its  superfidat  or  posterior  mrface  with  the  gluteus  maxi* 
mus  and  fascia  lata.  By  its  d^.ep  or  antenor  surface  with  the  semi*mem- 
hranosus,  adductor  magnus,  vastus  externus,  the  great  sciatic  nerve,  pop- 
liteal artery  and  vein,  and  near  its  insertion  with  the  external  Jiead  of  die 
gastrocnemius,  and  plantaris.  By  its  inner  border  with  the  serai-tendi* 
(iosus,  and  in  the  popliteal  spare  with  tiie  popliteal  artery  and  vein. 

The  SKMt-TPNDi>'ostTs,  remarkable  for  its  long  tendon,  arises  in  common 
with  the  long  head  of  the  biceps  from  the  tuberosity  of  the  ischium ;  the 
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two  muscles  being  cbsely  united  for  several  inches  below  iheir  origin,     ft 
is  inserted  into  tiie  inner  tuberosity  of  the  tibia. 

pj^  j.^^.  Relations, — By  its  sujjer/ici/il  surface  with  the  glu- 

teus DiaximuSj  fascia  lata,  and  at  its  iuserlion  witli  the 
synovial  bursa  wliich  separates  its  tendon  from  the  ex- 
pansion of  die  sartorius.  By  its  deep  surface  with  the 
semi-membranosus,  adductor  magiius,  internal  head 
of  t^je  gastrocnemius,  and  internal  lateral  ligament  of 
the  knee  joint,  the  synovial  bursa  comraon  to  it  and 
the  tendon  of  die  gmeilis  being  interposed.  By  its 
inner  border  with  the  gracilis ;  and  by  its  outer  bord^^^ 
wiUi  the  biceps.  tV 

These  two  innscles  must  be  dissected  from  the  tube- 
rosity of  die  iscltiuin,  to  bring  into  view  tlie  origin  of 
the  next. 

»  The  Semt-membranosus,  remarkable  for  the  tendi* 
nous  expansion  upon  its  anterior  and  posterior  suriiice, 
arises  from  die  tuberosit)^  of  the  ischium,  in  front  of 
the  common  origin  of  the  two  preceding  muscles.  It 
is  inserted  into  the  posterior  part  of  die  inner  tuberosity 
of  the  tibia;  at  its  insertion  the  tendon  splits  into  three 
portions,  one  of  which  is  inserted  in  a  groove  on  the 
inner  side  of  the  head  of  the  tibia,  beneath  the  internal 
lateral  Hgajnent,  The  second  is  continuous  with  an 
aponeurotic  expansion  that  binds  down  the  popliteus 
muscle,  die  popliteal  fascia ;  and  the  third  turns  up- 
w*ards  and  outwards  to  the  external  cond}le  of  the 
femur,  forming  the  middle  portion  of  die  posterior 
ligament  of  the  knee  joint  (ligaraentum  posticum 
Winslowii), 
The  tendons  of  the  last  two  muscles,  viz.  the  serai-ten dinosus  and 
!»emi-membranosus,  with  those  of  the  gracilis  aud  sartorius,  form  the 
inner  hamstring. 

Reiatiam, — By  its  siiperfidal  surface  with  the  gluteus  maximus,  biceps, 
semi-tend inosus,  fascia  lata,  and  at  its  insertion  with  the  tendinous  expan- 
sion of  the  sartorius.  By  its  deep  surface  with  the  quadratus  feraoris,  ad- 
ductor raagnus,  internal  head  of  the  gastrocnemius,  the  knee  joint,  from 
which  it  is  separated  by  a  synovial  membrane,  and  the  popliteal  artery 
and  vein.  By  its  inner  border  w^ith  the  gracilis.  By  its  ofder  border  with 
the  great  ischiatic  nerve,  and  in  the  popliteal  space  with  the  popliteal 
artery  and  vein. 

If  the  serai-merabranosus  muscle  be  turned  down  from  its  origin,  the 
student  will  bring  into  view  the  broad  and  radiated  expanse  of  the  addu^ 
tor  raagnus,  upon  which  the  tliree  llexor  muscles  above  described  rest. 
Actions.  —  These  three  hamstring  muscles  are  the  direct  flexors  of 

•The  mtiicles  of  the  posterior  femoral  am!  gtuteat  region,  1.  TVtP  gluteus  meilitu 
2.  The  glutcua  innxirnus,  3.  Tho  vastus  i?xti?rTit*!t,  covered  in  hy  fiiwrn  Imn,  4,  11 
lonjf  liesirl  fjf  the  birep*.  6,  Its  short  henrl.  0.  The  tcmi'temtinoaua,  7.  Tb«  10111111 
membra  no*  u<9.  8.  The  gmcilifi.  9.  A  part  of  ihe  timer  border  of  lh«  adductor  mapiu 
10,  The  c*cTce  of  the  sartorius.  Ih  The  j>opliteal  *»pace,  V2.  Thp»  .-:i^r,,.ri,.inin 
iiiu*rte;  iTf^  two  hends,     Thu  tendon  of  the  biccp*  formu  the  outer  hm  d  the 

mrmrtus  with  iti«  tend^jnii  uf  the  gruct1i.%  seiitt'ienilinofliia,  and  *cmi>tii'  )i9.|  tbe 

Itifiet  baitiitring, 
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leg  upon  the  thigh  ;  and  by  taking  their  origin  from  below,  they  balance 
Ihe  pelvis  on  the  lower  extremities.  The  biceps,  from  the  obliquity  of  its 
direction,  everts  the  leg  when  partially  flexed,  and  ttie  semi-tendioosus 
turns  the  leg  inwards  when  in  tlie  same  state  of  flexion. 

Anterior  Tibial  Region.  Fig.  132.* 

Tibialis  antic  us, 
Extensor  longus  digitomm, 
Peroneus  tertins, 
Kxtensor  proprius  pollicis. 

Dissection, — The  dissection  of  the  anterior  tibial 
region  is  to  be  commenced  by  cajrying  an  incision 
along  the  middle  of  tlie  leg,  midway  between  the 
tibia  and  the  fibula,  from  tlie  knee  to  the  ankle, 
and  bounding  it  inferiorly  by  a  transverse  incision 
extending  from  one  malleolus  to  the  other.  And 
!o  expose  the  tendons  on  the  dorsum  of  the  foot, 
the  longitudinal  incision  may  be  cj^rried  onwards  to 
the  outer  side  of  tlie  base  of  the  great  toe,  and  be 
terminated  by  anotlier  incision  directed  across  the 
heads  of  the  metatarsal  bones. 

The  Tibialis  Anticlts  muscle  (flexor  tarsi  tibialis) 
arises  from  the  upper  two-thirds  of  the  tibia,  from 
the  interosseous  membrane,  and  from  the  deep 
fascia;  its  tendon  passes  tliroiigh  a  distinct  sheath 
in  the  annular  ligament,  and  is  inserted  into  the 
inner  side  of  the  internal  cuneiform  bone,  and  base 
of  the  metatarsal  bone  of  the  great  toe. 

RHativns,  —  B)'  its  anterior  surface  w^ith  the  deep 
fascia,  from  which  many  of  its  superior  fibres  arise, 
and  with  the  anterior  anniilar  ligament.  By  its 
posterior  surface  with  the  interosseous  membrane, 
tibia,  ankle  joint,  and  bones  of  the  tarsus  with  their  articulations.  By  ita 
internal  surface  with  the  tibia.  By  the  external  siirface  witli  ihe  extensoi 
longus  digitorum,  extensor  proprius  pollicis,  and  the  anterior  tibial  vessels 
i  nerve, 

he  Extensor  Longus  Digitorum  arises  from  the  bead  of  the  tibia^ 
Trom  tlie  upper  three-fourths  of  the  fibula,  from  the  interosseous  mem- 
brane, and  from  the  deep  fascia.  Below,  it  divides  into  four  tendons, 
which  pass  beneath  the  annular  ligament,  to  be  inserted  into  the  second 
and  third  phalanges  of  the  four  lesser  toes.  The  mode  of  insertion  of  the 
extensor  tendons,  both  in  the  hand  and  in  the  foot,  is  remarkable:  each 
tendon  spreads  into  a  broad  aponeurosis  over  the  first  phalanx ;  this 
aponeurosis  divides  into  three  slips;  the  middle  one  is  inserted  into  tlie 

•  TJic  fnittrles  of  th«»  anterior  tibial  Togion,  1.  Thp  cxtensof  mu^rlps  inw?rt<*d  intn 
the  pnt^Ua.  2,  Tlie  tubeutatieomt  eiirfacei  of  the  titiia.  3.  Tli©  tibialis  antinos,  4.  Tli# 
*ji:t*»nw»r  k»n|(ui«  digitontir].  5,  The  extensor  propriu*  poMioin.  6.  Tin*  peronaii*  (ertiii*, 
T.  The  pr-rotKUi  longiiii.  8.  The  peroneus  brcvis.  9»  9.  The  bofjers  of  the  snicu* 
inii»ele.  10.  A  part  of  the  inner  Hi-lly  of  the  gaslrocnainius.  1 1.  The  extensor  brevjs 
(ii^itnrum  :  dm  tendon  in  front  of  this  number  ii  that  of  the  peroneus  tertiuf  j  and  Ihhl 
iifid  it.  the  teadan  of  Uie  pomneus  bra^ia. 
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base  of  the  second  phalanx,  and  the  two  lateral  slips  are  continued  on*] 

vviirds,  to  be  inserted  into  the  base  of  tlie  third, 

Relatiom\  —  By  its  antenor  surface  widi  tlie  deep  fascia  of  tlie  leg  and 
foot,  and  with  tlie  anterior  annular  ligament.  By  m  poslenor  surface  witT 
the  interosseoijy  membrane,  fibula,  ankle  joint,  extensor  brevis  digitoruin' 
^vhic•b  separates  its  tendons  from  the  tarsus,  and  with  the  metatarsus  and 
phalanges.  By  its  inner  surface  with  the  tibialis  amicus,  exteiisor  pro- 
j>rius  pullicis,  and  anterior  tibial  vessels.  By  its  outer  border  with  tlie 
pe  rone  us  longus  and  b  re  vis. 

The  Pt:R0Ncus  Tcrtius  (flexor  larei  fibularis)  arises  from  the  \o\ 
fourtli  of  the  fibula,  and  is  imeried  into  the  base  of  tbe  metatarsal  bone  of  I 
the  little  toe.  Although  apparently  but  a  mere  division  or  continuatioaj 
of  the  extensor  long^s  digitorum,  this  njuscle  may  be  looked  upon 
analogous  lo  the  flexor  carpi  ulnaris  of  the  fore-arm.  Sometimes  it  is  alto*] 
gether  wanting. 

The  ExTRNsoR  pROPRius  PoLLicis  lies  between  the  tibialis  amicus  and! 
extensor  longus  digitorum.  It  arises  from  the  lower  two-lhirds  of  the! 
fibula  and  interosseous  membrane*  Its  tendon  passes  through  a  distinct] 
sheath  in  the  annular  ligament,  and  i^  viserted  into  tbe  ba^e  of  the  last  J 
phalanx  of  the  great  toe. 

Relations. — By  its  anterior  surface^  with  the  deep  fascia  of  the  leg  and] 
foot,  and  with  the  anterior  annular  lit^ament.  By  its  posterior  surfac$A 
with  the  interosseous  membrane,  the  fibula,  the  libia,  the  ankJe  joint,  the! 
extensor  brevis  digitorum,  and  the  bones  and  articulations  of  the  great  toe.  ] 
It  is  crossed  upon  this  aspect  by  the  anterior  tibial  vessels  and  nerve.  By] 
its  outer  dde^  with  the  extensor  longus  digitorum,  and  in  the  foot  with  the 
dorsalis  pedis  artery  and  veins;  tlie  outer  side  of  its  tendon  upon  the  doiwJ 
sum  of  the  foot  being  the  guide  to  those  vessels.  By  its  inner  side^  with] 
the  tibialis  aniicus,  and  with  die  anterior  tibia!  vessels. 

Jlctions* — The  tibialis  anticus  and  peroneus  tertius  are  direct  flexors  of  1 
the  tarsus  upon  the  leg;  acting  in  conjunctian  with  the  tibialis  posticus^ I 
rhey  direct  the  foot  inwards,  and  with  the  peroneus  longus  and  brevis,} 
outwards.  They  assist  also  in  preserving  the  flatness  of  the  foot  duringJ 
progression.  The  extensor  longus  digitorum  and  extensor  proprius  poUicis,  1 
are  direct  extensors  of  tlie  phalanges;  but,  continuing  their  action,  they  I 
assist  the  tibialis  anticus  and  peroneus  tertius  in  flexing  the  entire  foot  J 
upon  the  leg.  Taking  their  origin  from  below,  they  increase  the  stability 
of  the  ankle  joint. 

Posterior  Tibial  R^on. 

Superfcial  Group, 

Gastrocnemius, 

Plantaris, 

Soleus. 

Dissection. — Make  an  incision  from  the  middle  of  the  popliteal  space^l 
down  tne  middle  of  the  posterior  part  of  the  leg  to  tlie  heel,  boundmg  it  i 
inferiorly  by  a  transverse  incision,  passing  between  the  two  malleoli.  Tum  I 
aside  the  flaps  of  integument,  arid  remove  the  fascite  from  the  whole  of  j 
tills  region  ;  the  ga^strocnemius  muscle  will  then  be  exposed. 

The  Gastrocnemiits  (yacr^tikvf.ijuov,  the  bellied  part  of  the  leg)  nrises^l 
by  two  heads*  from  the  two  condyles  of  die  femur,  tlie  inner  head  being] 
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They  unite  to  form  the  beautiiul  muscle  so  Fig.  i33.« 
characteristic  of  this  region  of  llie  limb.  It  is  inseried^ 
hy  means  of  the  tendo  Achillis,  into  the  lower  part  of 
the  posterior  tuberosity  of  the  os  ciilcis,  a  synovial  bursa 
jeiDg  placed  between  that  tendon  and  the  upper  part  of 
the  tuberosity.  The  gastrocnemius  must  be  removed 
from  its  origin,  and  turned  down,  in  order  to  expose  the 
next  muscle. 

Relations.  — By  its  superficial  mrface^  with  the  deep 
fascia  of  the  leg,  which  separates  it  from  the  external 
saphenous  vein,  and  wiih  the  external  saphenous  nerve. 
By  its  deep  surface^  with  the  lateral  portions  of  the  pos- 
terior ligament  of  the  knee  joint,  the  popliteus,  plantaris, 
and  soleus.  The  internal  head  of  the  muscle  rests 
tgainst  the  posterior  surface  of  the  internal  condyle  of 
the  femur ;  the  external  head  against  the  outf  r  side  of 
the  external  condyle.  In  tlie  latter,  a  sesamoid  bone  is 
sometimes  found. 

The  Plantaris  (planta,  the  sole  of  the  fodt),  an  ex- 
tremely diminutive  muscle,  situated  between  the  gastroc- 
nemius and  soleus,  arises  from  the  outer  condyle  of 
the  femur;  and  is  ijiserted^  by  its  long  and  delicately 
slender  tendon,  into  Uie  inner  side  of  the  posterior 
tuberosity  of  the  os  caleis,  by  the  side  of  tlie  tendo 
Achillis:  having  crossed  obliquely  between  the  two 
muscles. 

The  Sol  EOS  (solea,  a  sole),  is  the  broad  muscle  upon 
which  the  plantaris  rests.  It  arises ^  from  the  head  and 
upper  third  of  the  fibula,  from  the  oblique  line  and  middle  tliird  of  tlie 
tibia.  Its  fibres  converge  to  the  tendo  Achillis,  by  which  it  is  inserted  into 
the  posterior  tuberosity  of  the  os  caleis.  BetAveen  the  fibubir  and  tibial 
origins  of  this  muscle  is  a  tendinous  arch,  beneath  which  the  popliteal 
vessels  and  nerve  pass  into  the  leg. 

Rtlativns.^By  its  superjicial  surface ,  wnth  the  gastrocnemius  and  plan- 
taris. By  its  deep  surface^  with  the  intermuscular  fascia,  which  8ep;irates 
it  from  the  flexor  longus  digitorura,  tibialis  posticus,  flexor  longus  pollicis, 
from  the  posterior  tibial  vessels  and  nerve,  and  from  the  peroneal  vessels. 

Actions, — The  three  muscles  of  the  calf  draw  powerfully  on  the  os  cal- 
eis, and  lift  the  heel ;  continuing  their  action,  they  raise  the  entire  body* 
This  action  is  attained  by  means  of  a  lever  of  the  second  power,  the  ful- 
crum (die  toes)  being  at  one  end,  the  weight  (the  body  supported  on  the 
tibia)  in  tl»e  middle,  and  the  power  (these  muscles)  at  the  oilier  extremity. 

They  are,  therefore,  the  walking  muscles,  and  perform  all  movements 
that  require  the  support  of  the  whole  body  from  the  ground,  as  dancing, 
leaping,  &c.  Taking  Uieir  fixed  point  from  below,  they  steady  llie  leg 
upon  die  foot. 

•  Tt)«  f^upprfic-iiil  muteles  of  the  posterior  aspect  of  the  leg.  L  Tlie  l)iceps  musctir 
forftilrig  Uic  outer  h»mstrin;{.  2,  The  letniona  forminif  Uie  inocr  hnmstrinp.  3.  The 
pop h teal  f  puce.  4.  The  ♦rnstroc^nemio*  niu5("le.  5,  5.  The  nolens.  6.Tho  temlo  Achitlit 
^,  Tlie  p^^^sttiriur  tuheroiity  of  the  oa  calcb.  8.  The  tendons  of  ihe  peroneus  loiigua  pihI 
bievit*  mii«clei  piii»«ing  behind  the  outer  ankle.  9.  The  teiKloUA  of  the  tibialU  poniictui 
Mid  i^itmot  Ivngui  digiiorutn  passing  into  the  foot  behind  the  itiner  ankle. 
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Deep  Latter, 

Popliteus, 

Flexor  longus^pollicis, 
Flexor  longus  digitomm, 
Tibialis  posticus. 

Dissection, — ^Aflerthe  removal  of  ihe  soleos,  the  deep  layer  will  be  founit 
bfmnd  down  by  an  intermiiscular  fascia  which  i^  to  be  dissected  away ; 
the  muscles  may  then  be  examined. 

The  PopLiTKUS  muscle  (poples,  the  ham  of  the  leg)  forms  the  floor  of 
the  popliteal  region  at  its  lower  part,  and  is  bound  lightly  down  by  a  strong 
Jascia  derived  from  the  middle  slip  of  the  tendon  of  the  semi-mernbranosun 
I  muscle.     It  arises  by  a  rounded  tendon  from  a  deep  groove  on  the  outer 
Fig,  134.*        si'J*^  ^^  the  external  condyle  of  the  femur,  beneath  the  ex- 
ternal lateral  ligament ;  and  spreading  obliquely  over  the 
head  of  the  tibia,  is  inserted  into  the  surface  of  bone  above 
its  oblique  line.     This  line  is  called,  from  being  the  limit 
of  insertion  of  the  popliteal  muscle,  the  popliteal  line, 

Reladojis. — By  its  superficial  surface  with  a  thick  faiicii? 
which  separates  it  from  the  two  heads  of  the  gastrocne- 
mius, llie  plantaris,  and  tlie  popliteal  vessels  imd  nerve 
By  its  deep  surface  with  the  synovial  membrane  of  the  kne< 
joint  and  with  the  upper  part  of  the  tibia. 

The  Flkxor  Longus  Pollicis  is  the  roost  superficial 
of  ttie  next  three  muscles.  It  arises^rom  the  lower  two- 
thirds  of  the  fibula,  and  passes  through  a  groove  in  the 
astragalus  and  os  c  ale  is,  which  is  converted  by  tendinous 
fibres  into  a  distinct  sheath  lined  by  a  synovial  mem- 
brane, into  the  sole  of  the  foot ;  it  is  ittserkd  into  the  base 
of  the  last  phalanx  of  tlie  great  toe. 

Relations, — By  its  superficial  surface  widithe  intermus- 
cular fascia,  which  separates  it  from  the  soleusand  tendo 
Achillis.  By  its  deep  surf  nee  widi  the  tibialis  posticus* 
fibula,  fibular  vessels,  interosseous  membrane,  and  ankle 
joint.  By  its  cuter  border  with  the  pe  rone  us  longus 
and  b  re  vis.  By  its  inner  border  with  the  flexor  longu& 
digitorura.  In  ihe  foot,  the  tendon  of  the  flexor  longus 
pollicis  is  connected  with  that  of  the  flexor  longus 
digitorum  by  a  short  tendinous  slip. 

The  Flexor  Longus  Digitorltm  (perforans)  artier 
from  the  surface  of  the  tibia,  immediately  below  the  popliteal  line.  Its 
tendon^  masses  through  a  sheatli  common  to  it  and  the  tibialis  posticus  1)€- 
hind  die  inner  malleolus;  it  then  passes  through  a  second  sheath  which  is 

♦  The  deep  layer  of  musclea  of  the  posterior  tibial  region.  L  The  lower  extTemity 
of  tlio  femur.  2.  The  lignmentum  posticum  WinaJowu.  3.  Tho  leinhva  of  ihe  *efni- 
membra  no*  us  niu?ele  dividing  inio  it*  three  stips.  4.  The  internal  laler&t  lignnieDi  of 
.he  knee  joint.  5.  The  external  latentl  lipimcnt.  ^,  The  popliteus  muscle.  7.  The 
'Bejior  lon^s  dtgilorum.  8,  Tlie  tibialis  po$ticu«.  0.  The  flexor  loiigUf  pol)ici».  VK 
The  poroneu**  longus  muscle.  IL  The  peroneut  brevis.  \2.  The  tentJo  AcftiHi*  «l}Ti«led 
near  it«  irirteriion  into  the  as  colcis.  i:j.  Tlie  tendoof  of  the  tibialis  posticim  and  Itejcor 
hjiigue  digitorum  muscles,  jtiMt  an  they  are  afKiiU  to  pa&s  beneath  the  internal  annular 
li:(«ment  ni"  the  nnkte;  the  interval  between  tbe  latter  tendon  and  the  tendon  of  lilt 
Ueior  loiigijs  |>alJicis  is  OL-ciipied  by  tlie  poBierior  tibial  ve5«eis  and  uervo* 
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connected  with  a  groove  in  the  astragalus  and  os  calcis,  into  the  sole  of 
the  foot,  where  it  divides  into  four  tendons,  which  are  inserted  into  the 
base  of  the  last  phalanx  of  the  four  lesser  toes,  perforating  the  tendons  of 
the  flexor  brevis  digitorum. 

BelaJtUms. — By  its  superficial  surface  with  the  intermuscular  fascia, 
which  separates  it  from  the  soleus,  and  with  the  posterior  tibial  vessels  and 
nerve.  By  its  deep  surface  with  the  tibia  and  tibialis  posticus.  In  flie  sole 
of  thf  foot  its  tendon  is  in  relation  with  the  abductor  poUicis  and  flexor 
brevis  digitorum,  which  lie  superficially  to  it,  and  it  crosses  the  tendon  of 
the  flexor  longus  poUicis.  At  the  point  of  crossing  it  receives  Uie  tendi- 
nous slip  of  communication  from  the  latter. 

The  flexor  longus  pollicis  must  now  be  removed  from  its  origin,  and 
the  flexor  lon^s  digitorum  drawn  aside,  to  bring  into  view  the  entire  ex- 
tent of  the  tibialis  posticus. 

The  Tibialis  Posticus  (extensor  tarsi  tibialis)  lies  upon  the  interosseous 
membrane,  between  the  two  bones  of  the  leg.  It  arises  by  two  heads  from 
the  adjacent  sides  of  the  tibia  and  fibula  their  whole  length,  and  from  the 
interosseous  membrane.  Its  tendon  passes  inwards  beneath  the  tendon 
of  the  flexor  longus  digitorum,  and  runs  in  the  same  sheath ;  it  then  passes 
through  a  proper  sheath  over  the  deltoid  ligament,  and  beneath  the  calca- 
neo-scaphoid  articulation  to  be  inserted  into  the  tuberosity  of  the  scaphoid 
and  internal  cuneiform  bone.  While  in  the  common  sheath  behind  the 
internal  malleolus,  the  tendon  of  the  tibiaUs  posticus  lies  internally  to  that 
of  the  flexor  longus  di^torum,  from  which  it  is  separated  by  a  thin  fibrous 
partition.  A  sesamoid  bone  is  usually  met  with  in  the  tendon  close  to  its 
insertion. 

Relations. — By  its  superficial  surface  with  the  intermuscular  septum, 
the  flexor  longus  pollicis,  flexor  longus  digitorum,  posterior  tibial  vessels 
and  nerve,  peroneal  vessels,  and  in  the  sole  of  the  foot  with  the  abductor 
pollicis.  By  its  deep  surface  with  the  interosseous  membrane,  the  fibula 
and  tibia,  the  ankle  joint,  and  the  astragalus.  The  anterior  tibial  artery 
passes  between  the  two  heads  of  the  muscle. 

The  student  will  observe  that  the  two  latter  muscles  change  their  rela- 
tive position  to  each  other  in  their  course.  Thus,  in  the  leg,  the  position 
of  the  three  muscles  from  within  outwards,  is,  flexor  longus  digitorum, 
tibialis  posticus,  flexor  lon.i?us  pollicis.  At  the  inner  malleolus,  the  rela* 
tion  of  the  tendons  is,  tioialis  posticus,  flexor  lon^s  digitorum,  both 
in  the  same  sheath ;  then  a  broad  groove,  which  lodges  the  posterior 
tibial  artery,  venae  comites,  and  nerve;  and  lastly,  me  flexor  longus 
poUicis. 

Actions, — The  popliteus  is  a  flexor  of  the  tibia  upon  the  thigh,  carrying 
it  at  the  same  time  inwards,  so  as  to  invert  the  leg.  The  flexor  longus 
pollicis  and  flexor  longus  digitorum  are  the  long  flexors  of  the  toes ;  their 
tendons  are  connected  in  the  foot  by  a  short  tendinous  band,  hence  they 
necessarily  act  together.  The  tibialis  posticus  is  an  extensor  of  the  tarsus 
upon  the  leg,  and  an  antagonist  to  the  tibialis  anticus.  It  combines  widi 
the  tibialis  anticus  in  adduction  of  the  foot. 

Fibular  Region. 


Peroneus  longus, 
Peroneus  brevis. 
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Dissection. — ^  These  muscles  are  exposed  by  continuing  the  dissectioti 
nf  lire  anterior  tibial  region  outwards  beyond  liie  fibula,  to  the  border  of 
the  posterior  tibial  region. 

The  Pkroneus  Longus  {<rf>rlvrj,  fibula,  extensor  tarsi  fihnlaris  longioi) 
muscle  arises  from  the  head  and  upper  third  of  ilie  outer  side  of  the  Jibula, 
and  terminates  in  a  long  tendon,  which  passes  behind  the  external  mal- 
leolus, and  obliquely  across  the  sole  of  the  foot,  through  the  groove  in  ibiS 
cuboid  bone,  to  be  inserted  into  the  base  of  the  metatarsal  bone  of  the 
great  toe.  Its  tendon  is  thickened  where  it  glides  behind  the  external 
malleolus,  and  a  sesamoid  bone  is  developed  in  that  part  which  plays  I 
upon  the  cuboid  bone. 

Relations, — By  its  superfidal  surface  with  the  fascia  of  the  leg  and  foot. 
By  its  deep  surface  with  the  fibula,  peroneus  brevis,  os  calcis,  and  cuboid  | 
bone,  and  near  the  head  of  the  fibula  with  tlie  fibular  nerve.     By  its  antt*  \ 
riot  border  it  is  separated  from  the  extensor  longus  digitorum  by  the  , 
attachment  of  tlie  fascia  of  the  leg  to  the  fibula ;  and  by  the  posterior 
border  by  the  same  medium  from  the  soleus  and  flexor  longus  pollicis. 
The  peroneus  longus  is  furnished  with  three  tendinous  sheaths  and  as 
many  synovial  membranes ;  tlie  first  is  situated  behind  the  external  mal- 
leohis,  and  is  common  to  this  muscle  and  the  peroueous  brevis,  the  second 
on  the  outer  side  of  the  os  calcis,  and  the  third  on  the  cuboid  bone. 

The  Peroneus  Brevis  (extensor  tarsi  fibularis  brevior)  lies  beneath  the  | 
peroneus  longus;  it  arises  from  the  lower  half  of  the  fibula,  and  terminates  i 
in  a  tendon  which  passes  bfhind  the  external  malleolus  and  through  a  j 
groove  in  tlie  os  calcis,  to  be  inserted  into  the  base  of  tlie  metatarsal  bone  j 
of  the  little  toe* 

Relations,  —  By  its  superficial  siirjace  with  the  peroneus  longus  and ' 
fascia  of  the  leg  and  foot*     By  its  deep  surface  with  tlie  fibula,  the  oa 
calcis,  and  cuboid  bone,     The  lateral  relations  are  the  same  as  those  of 
the  peroneus  longus.     The  tendon  of  the  peroneus  brevis  hxs  but  twa  I 
tendinous  sheaths  and  two  synovial  membranes,  one  behind  the  external 
malleolus  and  common  to  both  peronei,  the  other  upon  the  side  of  the  o«  | 
calcis. 

Jlctions. — The  peronei  muscles  are  extensors  of  the  foot,  conjointly  I 
with  the  tibialis  posticus.  They  antagonize  the  tibialis  anticus  and  pero- I 
neus  tertius,  which  are  flexors  of  the  foot.  The  whole  of  these  muscles  j 
acting  together,  tend  to  maintain  the  flatness  of  the  foot,  so  necessary  tof 
security  in  walking. 

FOOT. 

Dorsal  Region. 

Extensor  brevis  digitorum,  Interossei  dorsales. 

The  Extensor  Brevis  Digitorum  muscle  arises  from  the  outer  side  of] 
the  OS  calcis,  crosses  the  foot  obliquely,  and  terminates  in  four  tendons,  I 
the  innermost  of  which  is  inserted  into  the  base  of  the  first  phalanx  of  the] 
great  toe,  and  the  other  three  into  the  sides  of  the  long  extensor  tendons  | 
of  die  second,  third,  and  fourth  toes* 

Relations. — By  its  upper  surface  with  the  tendons  of  the  extensor  longus  j 
digitorum,  peroneus  brevis,  and  with  the  deep  fascia  of  the  foot.     By  its  j 
under  surface  widi  the  tarsal  and  metatarsal  bones.     I<s  inner  border  is  in 
relation  with  the  dorsalis  pedis  artery,  and  the  innermost  tendon  of  the 
muscle  crosses  that  artery  just  before  its  division. 
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The  Dorsal  Inteeosski  muscles  axe  placed  between  the  metatarsal 
Dones ;  tliey  resemble  tJie  analogous  muscles  in  the  hand  in  arUing  by 
two  heads  from  the  adjacent  sides  of  the  metatarsal  bones ;  their  teudons 
are  inserted  into  the  base  of  the  first  phalanx,  and  into  the  digital  expan- 
sion of  the  tendons  of  tlie  long  extensor. 

The  first  dorsal  interosseous  is  inserted  into  the  inner  side  of  the  second 
toe,  and  is  therefore  an  adductor ;  the  other  tliree  are  inserted  into  tlie 
outer  side  of  the  secondj  third,  and  fourth  toes,  and  are  consequently 
abductors. 

Relations,  —  By  their  upper  surface  with  a  strong  fascia  which  separates 
them  from  the  extensor  ten  dons.  By  their  under  surface  with  the  plantar 
interossei.  Each  of  the  muscles  gives  passage  to  a  small  arler}^  (posterior 
perforating)  which  communicates  with  the  external  plantar  artery,  And 
between  the  heads  of  the  first  interosseous  muscle  tlie  communicating 
artery  of  the  dorsalis  pedis  takes  its  course. 


Fig.  135.» 


Pig.  136.t 


.^MiU 


Plantar  Region, 

First  Layer. 

Abductor  pollicis, 

Abductor  minimi  digiti, 

Flexor  brevis  digitorum. 

Dissection, — Tlie  sole  of  the  foot  is  best  dissected  by  carrying  an  inci- 

Bion  around  the  heel,  and  along  the  inner  and  outer  borders  of  the  foot,  to 

*  Dorsal  interossei,     1.  Abductor  secundi.     2.  Adducior  seciitidi.     3.  AdiluclOT  tertn. 

4,  Adriuctor  qimriL 

I  The  tirsi  lnyer  of  mu^clos  in  the  sole  of  the  fool ;  tliia  lay«r  is  exposed  hy  the  te- 
moiral  of  the  plantar  fap^'ia,  L  Tlie  om  calctA,  2.  TJie  poaterior  part  of  tli«  plHutar 
fafi<?ja  divided  transversely.     X  The  abductor  pollicis.     4.  The  abductor  niiniin)  digiti 

5.  The  flexor  brevi?  digitorum.  6,  The  lefulon  of  the  flexor  longu»  poUici»  miisule. 
7,  7.  The  l«mbriealo».  On  the  second  and  third  toes,  the  tendons  of  the  flexor  lontfu* 
djfrivofnm  sre  »een  passing  through  the  bifuicstioa  of  the  tendona  of  the  flexor  bf6vi» 
digitomni. 
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MUSCLES  OP  THE  SOLE  OP  THE  FOOT. 


Fig.  137,* 


Ihe  great  and  little  toes.     This  incision  should  divide  the  integument  and 

«?ti peril cial  fascia,  and  both  together  should  be  dissected  from  the  deep 
(hscia,  as  far  forward  as  the  base  of  the  phalanges,  where  they  may  be  tc* 
moved  from  the  foot  altogether.  The  deep  fascia  should  tlien  be  removed^ 
and  the  first  layei^ of  muscles  will  be  brought  into  view. 

"The  Abductor  Pollicis  lies  along  the  inner  border  of  the  foot ;  it  arises 
by  two  heads,  between  which  the  tendons  of  the  long  flexors,  arterie^i 
vems,  and  nen-es  enter  the  sole  of  the  foot.  One  head  arues  from  the 
inner  tuberosity  of  the  os  calcis,  The  other  from  the  internal  annular  liga- 
ment and  plantar  fascia.  Insertion,  into  the  base  of  the  first  phalanx  of 
the  great  toe,  and  into  the  internal  sesamoid  bone. 

RvliiHf>ns,  —  By  its  superficial  surface  wiih  the  intejnal  portion  of  the 
plantar  Ikscia.  By  its  deep  mrface  with  ihe  flexor  brevis  pollicis,  musculus 
aceessorius,  tendons  of  the  flexor  longus  digitorum  and  flexor  longus  pol- 
licis, tendons  of  the  tibialis  anticus  and  posticus,  the  plantar  vessels  and 
nerves,  and  the  tarsal  bones.  On  its  outer  border  with  tht  flexor  brevis 
iiigitorum,  from  which  it  is  separated  by  a  vertical  septum  of  the  plantar 
fascia. 

ITie  Abductor  Minimi  Digiti  lies  along  the  outei 
border  of  the  sole  of  the  foot.  It  arises  from  the  outer 
tuberosity  of  the.os  calcis,  and  from  the  plantar  fascia, 
as  far  forward  as  the  base  of  the  fifth  metatarsal  bone, 
and  is  inserted  into  the  base  of  the  first  phalanx  of  the 
little  toe. 

Relations^  —  By  its  superficial  surface  with  the  ex- 
ternal portion  of  the  j>lantar  fascia.  By  its  deep  sur- 
face with  the  musculus  accessorius,  flexor  brevis 
minimi  digiti,  \vilh  the  tarsal  bones,  and  witli  the 
metatarsal  bone  of  the  little  toe.  By  its  inner  nd$ 
with  the  flexor  brevis  digitorum,  from  which  it  is  se- 
parated by  the  vertical  septum  of  the  plantar  fiiscia. 

The  Flkxor  Brevis  Digitorum  (perforatus)  is 
placed  between  the  two  preceding  muscles.  It  arises 
from  the  under  surface  of  the  os  calcis,  from  Uie 
plantar  fascia  and  intermuscular  septa,  and  is  inserted 
by  four  tendons  into  the  base  of  the  second  phalanx 
of  the  four  lesser  toes.  Each  tendon  divides,  pre- 
viously to  its  insertion,  to  give  passage  to  the  tendon 
of  the  long  flexor ;  hence  its  cognomen  perf trains* 
Relations.  —  By  its  superficial  sut face  wiih  the  plantar  fascia.  By  its 
deep  surface  with  a  ihin  layer  of  fascia  which  separates  it  from  Uie  muscu- 
lus accessorius,  tendons  of  the  flexor  longus  digitorum  and  flexor  longtis 
pollicis,  and  plantar  vessels  and  nerves.  By  its  borders  with  the  vertical 
septa  of  llie  plantar  fascia,  which  separate  the  muscle,  on  the  one  side 
from  the  abductor  pollicis,  and  on  the  other  from  tlie  abductor  minimi 
digiti. 

*  Tlip  third  and  a  pnrt  o**  \he  second  Infer  of  Tnuwlet  of  the  »o!e  of  th*  foot  1.  Th« 
tlividi^i)  edge  of  the  plantef  fn^ciii.  *2,  The  musculus  ii<^c*»^9orius.  3,  Tlie  ten«!nnof  the 
tiex*it  lonfftia  digito»urT  4,  The  tendon  of  tlio  tlcxor  tonfrus  polticis,  5,  Th©  Oexot 
orevis  polticia.  f  The  atldijcior  pol  Mr-is,  7.  The  fl«»xor  l»rcviB  mrnimi  f1i;^iti.  ^  Tb« 
•miitver^iiB  pwU*.  9*  Interr»**ei  inu**.*le»,  planlitr  and  doriMi).  lU.  Convex  ri(tge  foriDod 
h^  the  t9ndo(4  of  the  peroneus  longus  mutcio  in  its  oblique  course  across  the  foot* 


MUSCLES  OF  THE  SOLE  OF  THE  FOOT* 


261 


Second  La\/ef. 


Musculus  accessoriuSj 


Lumbricales. 


,1  ''.'/ 


DissecHon,  —  The  three  preceding  muscles  must  be  divided  from  their 
origin,  and  anteriorly  through  ibeir  tendons,  and  removed,  iii  order  to 
bring  into  view  the  second  layer. 

The  MuscuLus  Accessorios  arises  by  two  slips  from  either  side  of  the 
under  surface  of  the  os  calcis;  the  inner  slip  being  fleshy,  the  outer,  ten- 
dinous. The  muscle  is  inserted  into  the  outer  side  and  upper  surface  of 
the  tendon  of  the  flexor  longits  digfitorum. 

Relations,  —  By  its  superfidid  surface^  with  the  three  muscles  of  the 
superficial  layer,  from  which  it  is  separated  by  their  fascial  sheaths,  and 
with  the  external  plantar  vessels  and  nen^es.  By  its  deep  surface^  with 
the  under  surface  of  the  os  calcis  and  tlie  long  calcaneo-cuboid  ligament. 

The  LuMBRiCALES  (lumbricus,  an  earthworm)  are  four  little  muscles, 
ariting  from  the  tibial  side  of  the  tendons  of  the  flexor  longus  digitorum, 
and  inserted  into  the  expansion  of  the  extensor  tendons,  and  into  the  base 
of  the  first  phalanx  of  the  four  lesser  toes. 

RelaHons. — By  tlieir  superficial  surface^  wjdi  the  Fig.  138« 

tendons  of  the  flexor  brevis  dif^torum.     By  tlieir  deep 
I  fttf/oc^,  with  the  third  layer  of  muscles  of  the  sole  of 
"be  foot.     They  pass  between  the  digital  slips  of  the 
Jeep  fascia  to  reach  their  insertion. 

Third  Layer ^ 

Flexor  brevis  pollicis, 
Adductor  polhcis, 
Flexor  brevis  minimi  digiti, 
Transversus  pedis. 

.  —  The  tendons  of  the  long  flexors,  and 
the  muscles  connected  witli  them,  must  be  removed, 
to  see  clearly  the  attachments  of  the  third  layer* 

The  Flexor  Brevis  Pollicis  arises^  by  a  pointed 

tendinous  process,  from  the  side  of  tlie  cuboid,  and 

'  5m  the  external   cuneiform  bone ;  it  is  inserkd^  by 

[two  heads,  into  the  base  of  the  first  phalanx  of  the 

Igreat  toe.     Two  sesamoid  bones  are  developed  in  the 

Ifendons  of  insertion  of  these  two  heads,  and  the  tendon  of  the  flexor  longus 

pollicis  lies  in  the  groove  between  them. 

Relations. — By  its  svperficial  surface j  with  the  abductor  pollicis,  tendon 
of  the  flexor  longus  poUicis,  and  plantar  fascia.  By  its  deep  surface^  with 
the  tarsal  bones  and  their  ligaments,  the  metatarsal  bone  of  the  great  toe, 
and  the  insertion  of  the  tendon  of  the  peroneus  longtjs.  By  its  inner  bor- 
rfer,  with  the  abductor  pollicis ;  and  by  its  oiUer  htwder^  with  the  adductor 
pollicis;  with  both  of  these  muscles  it  is  blended  near  its  insertion. 

The  Adductor  Pollicis  arises  from  the  cuboid  bone,  from  the  sheath 
of  the  tendon  of  the  peroneus  longus,  and  from  the  base  of  the  thu-d  and 

•  D€<?p-«e«ted  musolpt  in  llio  fol©  of  the  foot,  L  Teneton  of  the  fletor  lon^s  (lOlHci.. 
'i.  Teodarx  of  the  flexor  commantt  ttigitonim  pedis.  3.  Flexor  acoessomis.  4,  4.  Liitn* 
hricalet.  5.  Flexor  brevu  digiipruin.  ft.  Flexof  brovit  polUoii  pedii.  7.  FJexor  brevi* 
niiaimj  digiti  pedi». 


262 


MUSCLEa  OF  THE  SOLE  OF  THE  FOOT. 


fourfn  metatarsal  bone's.  It  is  inserted  into  the  base  of  the  first  phalanx 
of  the  great  toe. 

Rehtiom,  —  By  its  superficial  surface^  with  the  tendons  of  the  flexor 
longiis  and  flexor  brevis  digitorum,  the  rausciilus  accessorius,  and  himbri- 
eales.  By  its  (kep  surface^  with  the  tarsal  bones  and  ligaments,  the  exter^ 
nal  plantiir  artery  and  veins,  the  interossei  muscles,  tendon  of  tj)e  peroneua 
jongus,  and  metatarsal  bone  of  the  great  toe.  By  its  inner  border^  with  the 
flexor  brevis  pollicis;  with  which  its  fibres  are  blended. 

The  Flexor  Brevis  Minimi  Digiti  arises  from  the  base  of  the  metatai^ 
sal  bone  of  the  little  toe,  and  from  tlie  sheath  of  the  tendon  of  the  peroneus 
lon^us.     It  is  imeried  into  the  base  of  the  first  phalanx  of  the  little  toe. 

lielatians,  —  By  its  superficial  surfac€y  with  the  tendons  of  the  flexor 
longus  and  flexor  brevis  digitorum,  the  fourth  lumbricalis,  abductor 
minimi  digiti,  and  plantar  fascia.  By  its  deep  surface^  with  the  plantar 
interosseous  muscle  of  tlie  fourth  metatarsal  space,  and  the  metatarsal 
bone. 

The  Transveksus  Pedis  arises^  by  fleshy  riips,  from  the  heads  of  the 
metatarsal  bones  of  the  four  lesser  toes.  Its  tendon  is  tnserhd  into  the 
base  of  the  first  phidanx  of  the  great  toe,  being  blended  with  that  of  tlie 
adductor  pollicis. 

Relaiimis,  —  By  its  superficial  surface^  with  the  tendons  of  the  flexor 
longus  and  flexor  brevis  digitorum,  and  the  lumbricales.  By  its  deep 
surface^  with  the  interossei^  and  heads  of  the  metatarsal  bones* 

Fourth  Layer. 
Interossei  plantares. 

The  Plantar  Interossei  muscles  are  three  in  number,  and  are  placed 
upon^  rather  than  between,  the  metatarsal  bones.  They  arise  from  the 
base  of  the  metatarsal  bones  of  the  three  outer  toes»  and  are  inserted  into 
the  inner  side  of  llie  extensor  tendon  and  base  of  the  first  phalanx  of  the 
same  toes. 

Relations,  —  By  their  superficial  surface^  with  the  dorsal  interossei  and 
the  metatarsal  bones.  By  their  deep  surface^  with  the  external  plantar 
artery  and  veins,  the  adductor  pollicis,  transversus  pedis,  and  flexor  mi* 
nirai  digiti, 

Jldions* — All  the  preceding  muscles  act  upon  the  toes;  and  the  move- 
ments which  they  are  capable  of  executing  may  be  referred  to  four  heads, 
viz.,  flexion,  extension,  adduction,  and  abduction.  In  these  actions  ihey 
are  grouped  in  the  following  manner : — 


Fkxi(m* 

Flexor  longus  di^torum, 
Flexor  brevis  digitorum, 
Flexor  accessorius, 
Fiexor  minimi  digiti. 


Interossei, 


Jlddudion, 

J  one  dorsal, 
I  three  plantar. 


Extension, 

Extensor  longus  digitorum, 
Extensor  brevis  digitorum. 


^bdudicn, 

Interossei,  three  dorsal. 
Abductor  minimi  digiti^ 


THE  FASCIiE. 


The  great  toe,  like  the  thumb  in  the  hand^  enjoys  an         Fig.  139* 
independent  action,  and  is  provided  with  distinct  mu»- 
cles  to  perform  its  movements.     These  movements  are 
Precisely  the  same  as  those  of  the  other  toes,  viz. : 

Flexion. 

Flexor  longus  pollicis, 
Flexor  brevis  pollicis. 

Extension. 

Extensor  proprius  pollicis. 
Extensor  brevis  digitorum. 

Adduction. 
Adductor  pollicis. 

Abduction. 
Abductor  pollicis. 

The  only  muscles  excluded  from  this  table  are  the 
lumbricales,  four  small  muscles,  which,  from  their  at- 
tachments to  the  tendons  of  the  long  flexor,  appear  to 
be  assistants  to  its  action ;  and  the  transversus  pedis,  a  small  muscle 
placed  transversely  in  the  foot  across  the  heads  of  the  metatarsal  bones, 
which  has  for  its 'office  the  drawing  together  of  the  toes. 


CHAPTER    V. 


ON  THE  FASCIiE. 

Fascia  (fascia,  a  bandage)  is  the  name  assigned  to  laminae  of  various 
extent  and  thickness,  which  are  distributed  through  the  different  regions 
of  the  body,  for  the  purpose  of  investing  or  protecting  the  softer  and  more 
delicate  organs.  From  a  consideration  of  their  structure,  these  fasciae  may 
be  arranged  into  two  groups:  cellulo-fibrous  fasciae,  and  aponeurotic 
fasciae. 

The  cellulo-fibrous  fascia  is  best  illustrated  in  the  common  subcutaneous 
investment  of  the  entire  body,  the  superficial  fascia.  This  structure  is  si- 
tuated  immediately  beneath  the  integument  over  every  part  of  the  frame, 
and  is  the  medium  of  connexion  between  that  layer  and  the  deeper  parts. 
It  is  composed  of  cellulo-fibrous  tissue  containing  in  its  areolse  an  abun 
dance  of  adipose  cells.  The  fat  being  a  bad  conductor  of  caloric,  serves 
to  retain  the  warmth  of  the  body ;  whue  it  forms  at  the  same  time  a  yield- 
ing tissue,  through  which  the  minute  vessels  and  nerves  pass  to  the  papil- 
lary layer  of  the  skin,  without  incurring  the  risk  of  obstruction  firom  mjury 
or  pressure  upon  the  surface.  By  dissection,  the  superficial  fascia  may  be 
separated  into  two  layers^  between  which  are  found  the  superficial  or  ciu 

*  Plantar  interosieL  1 .  Abductor  tertiL  2.  Abductor  quart!.  3.  Interosseous  minimi 
diati. 
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taneous  vessels  and  nerves ;  as  the  superficial  epigastric  artery,  the  saphe-> 
nous  veins,  the  radial  and  ulnar  veins,  the  superficial  lymphatic  vessels, 
also  the  cutaneous  muscles,  as  the  platysma  rayoides,  orbicularis  palpe- 
brartun,  sphincter  ani,  &c.  In  other  situations,  the  cellulo-fibrous  Jasria 
is  found  condensed  mto  a  strong  and  inelastic  nieoibrane,  as  is  exemplified 
in  the  deep  fascia  of  ttie  neck,  tlie  thoracic,  trans\*ersalis,  and  perm*'al 
fascitE,  and  the  sheaths  of  vessels. 

The  aponeurotic  fascia  is  the  strongest  kind  of  investing  membrane ;  i| 
is  composed  of  tendinous  fibres,  running  parallel  with  each  other,  and 
connected  by  other  fibres  of  the  same  kind  passing  in  different  directions. 
When  freshly  exposed,  it  is  brilliant  and  nacreous,  and  is  tough,  inelastic, 
and  unyielding.  In  the  limbs  it  forms  the  deep  fascia,  enclosing  and 
forming  distinct  sheaths  to  all  the  muscles  and  tendons.  It  is  thick  upon 
the  outer  and  least  protected  side  of  tlie  limb,  and  tliinner  upon  its  innci 
side.  It  is  firmly  connected  to  the  bones,  and  to  die  prominent  points  of 
each  region,  as  to  the  pelvis,  knee,  luid  ankle,  in  the  lower,  and  to  the 
clavicle,  scapula,  elbow,  and  wrist,  in  the  upper  extremity.  It  assists  the 
muscles  in  dieir  action,  by  keeping  up  a  tonic  pressure  on  their  surface ; 
aids  materially  in  tlie  circulation  of  tiie  fluids  in  opposition  to  the  laws  of 
gravity ;  and  in  the  palm  of  the  hand  and  sole  of  the  foot  is  a  powerful 
protection  to  the  structures  which  enter  into  tlie  composition  of  these  re- 
s:ions.  In  some  situations  its  tension  is  regulated  by  muscular  action,  as 
by  the  tensor  vaginae  femoris  and  gluteus  maximus  in  the  tliigh,  by  die 
biceps  in  the  leg,  and  by  the  biceps  and  pal  maris  longiis  in  die  arm  ;  in 
otlier  situations  it  affords  an  extensive  surface  for  the  origin  of  llie  fibril 
of  muscles. 

The  fasciae  may  be  arrang^ed  like  the  other  textures  of  the  body  into,  1. 
Those  of  the  head  and  neck.  2.  Those  of  the  trunk.  3.  Those  of  the 
upper  extremity.     4.  Those  of  the  lower  extremity. 


FASCIA  OF  THE  HEAD  AND  KECK. 

The  Temporal  Fascia  is  a  strong  aponeurotic  membrane  which  covers 
in  the  temporal  muscle  at  each  side  of  tlie  heatl,  and  gives  origin  by  its 
internal  suriace  to  some  of  its  muscular  fibres.  It  is  attached  to  die  whole 
extent  of  the  temporal  ridge  above,  and  to  the  zygomatic  arch  below  ;  in 
tl-ie  latter  situation  it  is  thick  and  divided  into  tw^o  layers,  the  external 
being  connected  to  the  upper  border  of  the  arch,  and  the  internal  to  its 
inner  surface.  A  small  quantity  of  fat  is  usually  found  between  these  two 
layers,  together  with  the  orbital  branch  of  the  temporal  artery. 

Cervical  Fascia. — The  fasciae  of  the  neck  are  the  superficial  and  tlie 
deep.  The  mperjicial  cervical  fascia  is  a  part  of  the  common  superficial 
fascia  of  the  entire  body,  and  is  only  interesting  from  containing  between 
its  layers  the  platysma  my o ides  muscle. 

The  deep  cewical  fascia  is  a  strong  cell ulo- fibrous  layer  which  invests 
the  muscles  of  the  neck,  and  retains  and  supports  the  vessels  and  nerves. 
It  commences  posteriorly  at  the  ligoroentum  nuchae,  and  passes  forwards 
at  each  side  beneath  the  trapezius  muscle  to  tlie  posterior  border  of  the 
sterno- mastoid  ;  here  it  divides  into  two  layers,  which  embrace  that  muscle 
and  unite  upon  its  anterior  border  to  be  prolonged  onwards  to  the  middle 
line  of  the  neck,  where  it  becomes  continuous  with  the  fascia  of  the  oppi>- 
«ite  side.     Besides  thus  constituting  a  sheath  for  the  stenio-inastoiii|  it 
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Fig.  HO* 
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also  forms  sheaths  for  the  other  muscles  of  the  neck  over  which  it  pass^n 
If  the  superficial  layer  of  the  sheath  of  the  sterno-raastoid  be  traced  ujv- 
uardi*,  it  will  be  fouod  to  pass  over  the  parotid  gland  and  masseter  mtiscle, 
and  to  be  inserted  into  the  zygomatic 
arch ;  and  if  it  be  traced  downwards,  it 
will  be  seen  to  pass  in  front  of  the  clavi- 
cle, and  become  lost  upon  die  pectoralis 
major  muscle.  If  the  deep  layer  of  the 
sheath  be  examined  superiorlyj  it  will  be 
found  attached  to  the  styloid  process, 
from  whj^h  it  is  reflected  to  the  angle  of 

f  the  lower  jaw,  forming  the  stylo-maxil- 
lary ligament ;  and  if  it  be  followed 
downwards,  it  will  be  found  connected 

I  with  the  tendon  of  tlie  omo-byoid  mus* 
cle,  and  may  thence  be  traced  behind 

I  the  clavicle,  where  it  encloses  the  sub- 

I  clavius    muscle,    and,   being  extended 

I  from  the  cartilage  of  tlie  first  rib  to  the 

I  coracoid  process,  constitutes  the  costo- 
coracoid  membrane.  In  front  of  tlie  sterno- mastoid  muscle,  the  deep 
fascia  is  attached  to  the  border  of  the  lower  Jaw  and  osbyoides,  and  forms 
a  distinct  sheath  for  the  submaxillary  gland.  Inferiorly  it  divides  into  two 
layers,  one  of  which  passes  in  front  of  the  sternum,  while  the  other  is  at- 
tached to  its  superior  border. 


FASCIiS    OF    THE    T  R  U  K  K  . 

The  thoracic  Jascia\  is  a  dense  layer  of  cell ulo- fibrous  membrane, 
ftrelched  horizontally  across  the  superior  opening  of  the  thorax.  It  is 
firmly  attached  to  the  concave  margin  of  the  first  rib,  and  to  the  inner 
^  surface  of  the  sternum.  In  front  it  leaves  an  opening  for  the  connexion 
I  of  the  cervical  with  die  thoracic  poition  of  the  tljymus  gland,  and  behind 
it  forms  an  arch  across  the  vertebral  column,  to  give  passage  to  the 
cpsophagus. 

At  tlie  point  where  the  great  vessels  and  trachea  pass  through  the  tho- 
racic fascia,  it  divides  into  an  ascending  and  descending  layer.     The 

•A  tmnitTenie  ieolion  of  the  noelt,  «howing  the  de^p  eeririeal  rascla  and  iis  numerou* 
prolongations,  forming  sheatlis  for  the  dttTerent  mii^iiiles,  Aa  the  figure  Jia  symmelrioiilf 
\U*>  fin^Lirei  of  reference  nro  placed  only  on  one  siffc\  1,  The  plnty^ma  myavle^.  2. 
The  tfBjiezsus.  3.  The  ligamentum  niK^jEP,  from  whif:h  the  fa^cjti  may  \^  traced  or- 
wards  beneath  the  trape^i^is,  enclosing  ide  other  mit!<u<les  of  the  neck.  4.  T1it»  point  at 
whioh  the  faflcia  divides,  to  form  a  iheath  tm  the  iturno-rnaHtoid  muscte  (5).  6.  The 
puini  of  reunion  of  the  two  lasers  of  the  sterno-ma!«»oid  flhetttlv  7.  The  point  of  tmion 
of  the  deep  cervical  fascia  of  opposite  sides  nf  the  neck.  8.  Section  of  die  stierno  hyotd* 
0.  Omo-byoid.  10.  Srorno-thyroid.  11.  Tlie  lateral  lobe  of  the  thyroid  ylnnd.  12,  The 
trachea.  13.  The  fssopbairus,  14.  Tho  sheoih  contain log  ibe  ^^omnion  camiid  orieryi 
internal  jugular  vein,  and  pneumogaittric  nerve.  If).  The  longii»  colli.  The  nerve  m 
front  ipf  the  shenth  of  thia  musele  is  the  fymprtthetic,  16.  The  rectus  antieufl  major. 
17,  Scalenus  amicus.  t8.  Scalenus  posticiift.  19.  The  cplenius  cnpitia.  20.  Splenius 
oolti.  21.  Levator  anguti  acnpuliB.  22.  Complexus.  ^3.  IVncljelo-maiitoid.  24,  Tmns- 
rertali*  colli.  25.  Cervical  is  aacendenfl.  96.  The  semi-fpinalis  colli,  27»  The  multi- 
fidu»  ^Anw.  28.  A  oervioat  vertebra.  The  transverse  procettei  nrv  aeen  to  be  iraverftCil 
by  the  vertebral  artery  and  vein. 

f  For  an  excellent  descHptton  of  iWs  fasch^  see  Si?  A»tley  Cooper's  work  n  k  • 
*  Anaiorny  of  the  Thymuit  Giand,'* 
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aicendlng  laj^er  is  attached  to  the  trachea,  and  becomes  continuous  willi 
the  sheatti  of  the  carotid  vessels,  and  with  the  deep  cervical  fascia :  the 
descending  layer  descends  upon  the  trachea  to  its  bifiircation,  surround.* 
the  larjre  vessels  arising  from  the  arch  of  the  aorta,  and  the  upper  part  of 
tfie  arch  itself,  and  is  continuous  with  the  fibrous  layer  of  the  pericardium. 
It  is  connected  also  with  the  venae  innorainat®  and  superior  cava,  and  vs 
attached  to  the  cellular  capsule  of  the  thymus  gland. 

"  The  Ihoracic  fascia,"  writes  Sir  Astley  Cooper,  "  performs  three  im- 
portant ollices: — 

"  1st.  h  fonns  the  upper  boundary  of  the  chest,  as  the  diaphragm  does 
the  lower. 

*'  2dl.  It  steadily  preserves  the  relative  situation  of  the  parts  which  entet 
and  quit  the  thoracic  opening, 

*'  3d,  It  attaches  and  supports  tlie  heart  in  its  situation,  through  the 
medium  of  its  connexion  with  tlie  aorta  and  large  vessels  which  are  placed 
at  its  curvature." 

ABDOMINAL    FASCIA, 

The  lower  part  of  the  parietes  of  the  abdomen,  and  the  cavity  of  the 
pelvis,  are  strengthened  by  a  layer  of  fascia  which  lines  their  internal  sur* 
face,  and  at  die  bottom  of  the  latter  cavity  is  reflected  inwards  to  the  sides 
of  the  bladder.  This  fascia  is  continuous  throwghout  the  whole  of  tlie 
above-tnentioned  surface;  but  for  convenience  of  description  is  considered 
under  the  several  names  of  transversalis  fascia,  iliac  fascia,  and  pelvic 
fascia;  the  two  former  meet  at  the  crest  of  the  ilium  and  Poupart's  liga- 
ment, and  the  latter  is  confined  to  the  cavity  of  the  true  pelvis. 

The  fascia  tramversalui  (Fascia  Coopen)*  is  a  eel luJo- fibrous  lamella, 
which  lines  the  inner  surface  of  the  transversalis  muscle.  It  is  thick  antl 
dense  below,  near  the  lower  part  of  the  abdomen  ;  but  becomes  thinner 
as  it  ascends,  and  is  ^adually  lost  in  the  subserous  cellular  tissue.  It  is 
attached  inferiorly  to  the  reflected  marg-in  of  Poupart's  ligament  and  to  the 
crest  of  the  ilium;  internally,  to  the  border  of  the  rectus  muscle  ;  and,  at 
the  inner  third  of  the  femoral  arch,  is  continued  beneath  Poupart\s  liga* 
raent,  and  forms  the  anterior  segment  of  the  crural  canal,  or  slieath  of 
the  femoral  vessels. 

The  internal  abdominal  rin<5^  is  situated  in  this  fascia,  at  about  midway 
between  the  spine  of  the  os  pubis  and  tlie  anterior  superior  spine  of  the 
ilium,  and  half  an  inch  above  Poupart's  ligament ;  it  is  bounded  upon  its 
inner  side  by  a  well-marked  falciform  border,  but  is  ill  defined  around  its 
outer  margin.  From  the  circumference  of  this  rinj^  is  g-iven  off  an  infundi- 
bulifonn  process,  which  surrounds  die  testicle  and  spermatic  cord,  consti* 
tutinof  the  f^^scia  propria  of  the  latter,  and  forms  the  first  investment  to  the 
8ac  of  oblique  inguinal  hernia.  It  is  the  strength  of  tliis  fascia,  in  the  in- 
terval between  the  tendon  of  the  rectus  and  tlie  internal  abdominal  ring, 
that  defends  this  portion  of  the  parietes  from  the  frequent  occurrence  of 
direct  inguinal  hernia. 

I560INAL     HERNIA* 

Inguinal  hernia  is  of  two  kinds,  oblique  and  direct. 

In  Oblique  Inguinal  Hernla  the  intestine  escapes  from  the  cavity  of 

*  hit  Aiiley  Cooper  first  doacHbed  thii  fkscta  id  its  important  relftiion  to  infuiofti 
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jie  abdomen  into  the  spermatic  canal,  through  the  internal  abdominal  rvngy 
pressing  before  it  a  pouch  of  peritoneum  which  constitutes  the  hernial  saCj 
and  distending  the  infundibuliform  process  of  the  transversalis  fascia. 
After  emerging  through  the  internal  abdominal  ring,  it  passes ^r^^  beneath 
the  lower  and  arched  border  of  the  transversalis  muscle ;  then  beneath  the 
lower  border  of  the  internal  oblique  muscle ;  znHi  finally  through  the  ex- 
ternal abdominal  ring  in  the  aponeurosis  of  the  external  oblique.  From 
the  transversalis  muscle  it  receives  no  investment ;  while  passing  beneath 
the  lower  border  of  the  internal  oblique  it  obtains  the  cremaster  muscle ; 
and,  upon  escaping  at  the  external  abdominal  ring,  receives  the  inter* 
columnar  fascia.  So  that  the  coverings  of  an  oblique  inguinal  hernia, 
after  it  has  emerged  through  the  external  abdominal  ring,  are,  from  the 
surface  to  the  intestine,  the 

Integument,  Cremaster  muscle, 

Superficial  fascia,  Transversalis,  or  infundibuliform  fascia, 

Intercolumnar  fascia.  Peritoneal  sac. 

The  spermatic  canal,  which,  in  the  normal  condition  of  the  abdominal 
parietes  serves  for  the  passage  of  the  spennatic  cord  in  the  male,  and  the 
round  ligament  with  its  vessels  in  the  female,  is  about  one  inch  and  a 
half  in  length.  It  is  bounded  in  front  by  the  aponeurosis  of  the  extemad 
oblique  muscle ;  behind  by  the  transversalis  fascia,  and  the  conjoined  ten- 
don of  the  internal  oblique  and  transversalis  muscle ;  above  by  the  arched 
borders  of  the  internal  oblique  and  transversalis ;  helou)  by  the  grooved 
Dorder  of  Poupart's  ligament,  and  at  each  extremity  by  one  of  the  abdo- 
minal rings,  the  internal  ring  at  the  inner  termination,  the  external  ring  at 
the  outer  extremity.  These  relations  may  be  more  distinctly  illustrated 
by  the  following  plan — 

Jibove, 

Lower  borders  of  internal  oblique 

and  transversalis  muscle. 

In  Front,  Behincu 

Aponeurosis  of  exter- 
nal oblique. 


Spermatic  canal. 


Behw. 
Grooved  border  of 
Poupart's  ligament. 


Transversalis   fascia. 
Conjoined  tendon  of 

internal  oblique  and 

transversalis. 


There  are  three  varieties  of  oblique  inguinal  hernia : — common,  congen- 
ital,  and  encysted. 

Common  oblique  hernia  is  that  which  has  been  described  above. 

Congenital  hernia  results  from  the  nonclosure  of  the  pouch  of  peritoneum 
carried  downwards  into  the  scrotum  by  the  testicle,  during  its  descent  in 
the  foetus. 

The  intestine  at  some  period  of  life  is  forced  into  this  canal,  and  de- 
scends through  it  into  the  tunica  vaginalis  where  it  lies  in  contact  with  the 
testicle;  so  that  congenital  hernia  has  no  proper  sac,  but  is  contained 
within  die  tunica  vaginalis.  The  other  coverings  are  the  same  as  thosu 
of  common  inguinal  nemia. 

Encysted  hernia  (hernia  infantilis,  of  Hey)  is  that  form  of  protrusion  iu 
which  the  pouch  of  peritoneum  forming  the  tunica  vaginalis,  being  only 
partially  closed,  and  remaining  open  externally  to  the  abdomen,  admitu 
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of  the  hemia  passing  into  the  scrotunij  behind  the  tunica  vaginalis.     Sq 

that  the  surgeon  in  operating  opon  this  variety,  requires  to  divide  three] 
layers  of  serous  menibmne ;  tkt  first  and  second  layers  being  those  of  tlie 
tunica  vaginalis ;  and  the  third  the  true  sac  of  the  hemia. 

1)[RECT  iNGUiffAL  Hi-iRNiA  has  received  its  name  fpora  passing  directly 
tlirough  the  externa!  abdominal  ring,  and  forcing  before  it  the  opposing 
parietes»     This  portion  of  tlie  wall  of  the  abdomen  is  strengthened  by  ttie  \ 
conjoined  tendon  of  the  inlenial  oblique  and  transversalis  muscle,  %*hicb 
is  pressed  before  tlie  hemia,  and  forms  one  of  its  investments.     It^  cover 
ings  are,  tlie 


Integument, 
Suj^ierficial  fascia j 
I^itercolumnar  fascia, 


Conjoined  tendon, 
Transversalis  fascia. 
Peritoneal  sac. 


Direct  inguinal  hemia  differs  from  oblique  in  never  attaining  the  same  i 
bulk,  in  consequence  of  the  resisting  nature  of  the  conjoined  tendon  of  tlie  | 
internal  oblique  and  transversalis  and  of  the  transversalis  fascia;  in  its  di-l 
rection,  having  a  tendency  to  protrude  from  the  middle  line  rather  than  I 
towards  it.     Thirdly,  in  making  for  itself  a  new  passage  through  the  ab-» 
dominal  parietes,  instead  of  following  a  natural  channel ;  and  fourthly,  ia 
the  relation  of  the  neck  of  its  sac  to  the  epigastric  artery ;  that  vessel  lying 
to  the  outer  side  of  tlie  opening  of  the  sac  of  direct  hernia,  and  to  the 
inner  side  of  that  of  oblique  hernia.  I 

All  tlie  forms  of  inguinal  hernia  are  designated  scrotaly  when  they  have  I 
descended  inlo  that  cavity. 

The  Fascia  Tliaca  is  the  aponeurotic  investment  of  the  psoas  and  iliacua 
muscles;  and,  like  tlie  fascia  transversalis,  is  thick  below,  and  becomes  j 
gradually  thinner  as  it  ascends.  It  is  attached  superiorly  along  the  edgeJ 
of  the  psoas,  to  the  anterior  lamella  of  the  aponeurosis  of  the  iransversaTii  ] 
muscle,  to  the  ligamentiim  arcuatum  internum,  and  to  the  bodies  of  the  J 
lumbar  vert ebne,  leaving  arches  corresponding  with  the  constricted  portions  j 
of  the  vertebrio  for  the  passage  of  the  lumbar  vessels.  Lower  down  ill 
passes  beneath  the  externa!  iliac  vessels,  and  is  attached  along  the  margillf 
of  the  true  pelvis ;  externally,  it  is  connected  to  the  crest  of  the  ilium ;  | 
and,  inferiorly,  to  the  outer  two-thirds  of  Poupart's  ligament,  where  it  is  j 
continuous  with  the  fascia  transversalis.  Passmg  beneath  Poupart's  Uga-| 
ment,  it  surrounds  the  psoas  and  iliacus  muscles  to  tlieir  termination,  and] 
beneath  the  inner  third  of  the  femoral  arch  forms  the  posterior  segment  of 
the  sheatli  of  tlie  femoral  vessels. 

The  Fascia  Pelvica  is  attached  to  the  inner  surface  of  the  os  pubis,/ 
and  along  the  margin  of  the  brim  of  the  pelvis,  where  it  is  continuoue  j 
with  the  iliac  fascia.     From  this  extensive  origin  it  descends  into  the  pel- 
vis, and  divides  into  two  layers,  the  pelvic  and  obturator* 

The  pelni^  layer  or  fasda^  when  traced  from  the  internal  surface  of  thi 
OS  pubis  near  the  symphysis,  is  seen  to  be  reflected  inwards  to  the  neck  \ 
of  the  bladder,  so  as  to  form  the  anterior  vesical  ligan^ents.  Trace(lJ 
bacWards,  it  passes  between  the  sacral  plexus  of  nen'es  and  tlie  internald 
iliac  vessels,  and  is  attached  to  the  anterior  surface  of  the  sacrum  ;  andl 
followed  from  the  sides  of  the  pelvis,  it  descends  to  the  base  of  the  bladde 
and  divides  into  three  layers,  one,  ascending^  is  reflected  upon  the  side  of  J 
that  viscus,  encloses  the  vesical  plexus  of  veins,  and  forms  the  lateral  lij 
ments  of  the  bladder.     A  middle  layer  passes  inw^ards  between  the 
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of  the  bladder  and  the  upper  surface  of  the  rectum,  and  was  named  by 
Mr.  Tyrrell  the  rect(hveHcal  fascia ;  and  an  inferior  layer  passes  behind 
the  rectum,  and,  with  the  layer  of  the  opposite  side,  completely  invests 
that  intestine 

Pig.  141  .• 


The  obturator  fascia  passes  directly  downwards  from  the  splitting  of 
the  layers  of  the  pelvic  fascia,  and  covers  in  the  obturator  internus  muscle 
and  the  internal  pudic  vessels  and  nerve ;  it  is  attached  to  the  ramus  of 
the  OS  pubis  and  ischium  in  front,  and  below  to  the  falciform  margin  o( 
the  great  sacro-ischiatic  ligament.  Lying  between  these  two  layers  of 
fascia  is  the  levator  ani  muscle,  which  anses  from  their  angle  of  separa 
tioii.  The  levator  ani  is  covered  in  inferiorly  by  a  third  layer  of  fascia, 
which  is  ^ven  off  by  the  obturator  fascia,  and  is  continued  downwards 
upon  the  mferior  surface  of  the  muscle  to  the  extremity  of  the  rectum, 
where  it  is  lost.  This  layer  may  be  named,  from  its  position  and  inferior 
attachment,  the  anal  fascia. 

Perineal  Fascue. — In  the  perineum  there  are  two  fasciae  of  much  im- 
portance, the  superficial  and  deep  perineal  fascia. 

The  superficial  perineal  fascia  is  a  thin  aponeurotic  layer,  which  covers 
in  the  muscles  of  the  genital  portion  of  the  perineum  and  the  root  of  the 
penis.  It  is  firmly  attached  at  each  side  to  the  ramus  of  the  os  pubis  and 
ischium ;  posteriorly  it  is  reflected  backwards  beneath  the  transversi  perinei 
muscles,  to  become  connected  with  the  deep  perineal  fiascia ;  while  ante- 
riorly it  is  continuous  with  the  dartos  of  the  scrotum. 

The  deep  perineal  fascia  (Camper's  ligament,  triangular  ligament)  is 
situated  behind  the  root  of  the  penis,  and  is  firmly  stretched  across  be- 
tween the  ramus  of  the  os  pubis  and  ischium  of  each  side,  so  as  to  con- 
stitute a  strong  septum  of  defence  to  the  oudet  of  the  pelvis.     At  its  infe- 

*  A  transverse  section  of  the  peWis.  showing  the  distribution  of  the  pelvic  fascia. 
1.  The  bladder.  2.  The  vesicula  seminalis  of  one  side,  divided  across.  3.  The  rectum. 
4.  The  iliac  fascia,  coTering  in  the  iliacus  and  p^^as  muscles  (5) ;  and  forming  a  sheath 
f()r  the  external  iliac  vessels  (0).  7.  The  anterior  crural  nerve,  excluded  from  the 
slieaU).  8.  The  pelvic  fascia.  9.  fts  ascending  layer,  forming  the  lateral  ligament  of 
the  bladder  of  one  side,  and  a  sheath  to  the  vf>sical  plexus  of  veins.  10.  The  reotu 
ve»icai  fascia  of  Mr.  Tyrrell,  formed  by  the  middle  layer.  11.  The  inferior  layer  «ur- 
rnunding  the  rectum  and  meetingat  the  middle  line  with  the  fascia  of  the  opposite  side. 
t'2.  The  levator  ani  muscle.  13.  The  obturator  internus  muscle,  covered  in  by  the  olt 
turator  fascia,  which  also  forms  a  sheath  for  the  internal  pudic  vessels  and  nerve  (14^. 
15.  Tlie  layer  of  fascia  which  invests  the  under  surface  of  the  levator  ani  muscle,  ifa« 
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rior  border  it  divides  into  two  layers,  one  of  which  is  continued  forwarili 
and  is  coniinuous  with  the  superficial  perineal  fascia;  while  the  ather 

Fig.  142.» 


prolonged  backwards  to  the  rectum,  and,  Joining  with  the  anal  fascia, 
assists  in  supporting  ihe  extremity  of  that  intestine.  The  deep  perineal 
fascia  is  composed  of  two  layers,  which  are  separated  from  each  other  by 
several  important  parts,  anil  traversed  by  tlie  membranous  portion  of  the 
urethra.  The  anterior  layer  is  nearly  plane  in  its  direction,  and  sends  a 
sheath  forwards  around  the  anterior  termination  of  the  membranous  ure-  , 
thra,  to  be  attiiched  to  the  posterior  part  of  the  bulb.  The  posterior  laye 
is  oblique,  and  sends  a  funnel-shaped  process  backwards,  which  invests^ 

the  commencement  of  ihe  mem- 
Fig,  U3.|  branous  urethra  and  the  prostate 

gland*  The  inferior  segment  of 
this  funnel  -  shtiped  process  is 
continued  backward  beneath  the 
prostate  gland  and  the  vesiculas 
seminales,  and  is  continuous  with 
tlie  recto-vesical  fascise  of  Tyr- 
rell, which  is  attached  poste 
rioriy  to  the  recto-vesical  folcl^ 
of  peritoneum,  and  serves  the 
I  important  office  of  retaining  that 
duplicature  in  its  proper  sittia- 
tion. 

•The  pubic  arch  with  the  attachments  of  the  perineal  faRGia,  1,  1,  I.  The  luperlV 
riJil  perinea)  fascia  divided  by  a  j^  fhapeU  incision  into  throe  flap*]  the  laternl  iliipi 
are  turned  over  the  ramu^  of  Hhe  oa  pubis  and  ischium  at  each  side,  to  which  ihey  are 
firmly  attached;  the  posterior  flap  is  continuoiiA  with  the  deep  perineal  fascia.  2.  The 
deep  perintfol  fascia.  3.  The  opening  for  the  ptisrage  of  the  membranous  portion  of  ilr« 
iirethritf  previously  toetiteriiiK  ilie  bulb.  4.  Two  projectiotis  of  the  anterior  layer  of  ibe 
deep  pt^rineal  fa^ia,  corresponding  with  the  position  of  Cowper's  glands. 

t  A  side  view  of  the  viscera  of  the  pelvis,  showing  the  distribution  of  the  perine^ 
and  pelvic  fascia*.     L  The  symphysis  puliis.     *i.  The  bladder.    3,  The  recto* vesical  foliT 
of  peritouetirn,  p»ssir)g  from  tlie  anterior  f  urface  of  the  rectum  to  the  posterior  part  of 
ir.«  bladder  i  from  the  upper  part  of  the  fundu«  of  the  bladder  it  is  reflected  upon  f 
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Between  the  two  layers  of  the  deep  perineal  fascia  are  situated,  there- 
fore, the  whole  extent  of  the  membranous  portion  of  the  urethra,  tl)e  com- 
pressor urethrae  muscle,  Cowper's  glands,  the  internal  pudic  and  bulbous 
arteries,  and  a  plexus  of  veins,  ftir.  Tyrrell  considers  the  anterior  lamella 
alone  as  the  deep  perineal  fascia,  and  the  posterior  lamella  as  a  distinct 
layer  of  fascia,  covering  in  a  considerable  plexus  of  veins. 

FASCIJE    OF    THE    UPPER    EXTREMITY. 

The  superficial  fascia  of  the  upper  extremity  contains  between  its  layers 
the  superficial  veins  and  lymphatics,  and  the  superficial  nerves. 

The  deep  fascia  is  thin  over  the  deltoid  and  pectoral  is  major  muscles, 
and  in  the  axillary  space,  but  thick  upon  the  dorsum  of  the  scapula,  where 
it  binds  down  the  infra-spinatus  muscle.  It  is  attached  to  the  clavicle, 
acromion  process,  and  spine  of  the  scapula.  In  the  upper  ann  it  is  some- 
what stronger,  and  is  inserted  into  the  condyloid  ridges,  forming  the  in- 
termuscular septa.  In  the  fore-arm  it  is  very  strong,  and  at  the  bend  of 
the  elbow  its  thickness  is  augmented  by  a  broad  band,  which  is  given  off 
from  the  inner  side  of  the  tendon  of  the  biceps.  It  is  firmly  attached  to 
the  olecranon  process,  to  the  ulna,  and  to  the  prominent  points  about  the 
wrist.  Upon  the  front  of  the  wrist  it  is  continuous  with  tlie  anterior  annu- 
lar ligament,  which  is  considered  by  some  anatomists  to  be  formed  by  the 
deep  fascia,  but  which  I  am  more  disposed  to  regard  as  a  ligament  of  the 
wrist.  On  the  posterior  aspect  of  this  joint,  it  forms  a  strong  transverse 
band,  the  posterior  annular  ligament^  beneath  which  the  tendons  of  the 
extensor  muscles  pass,  in  distinct  sheaths.  The  attachments  of  the  pos- 
terior annular  ligament  are,  the  radius  on  one  side,  and  the  ulna  and  pisi- 
form bone  on  the  opposite  side  of  the  joint. 

The  tendons,  as  they  pass  beneath  the  annular  ligaments,  are  surrounded 
by  synovial  bursa.  The  dorsum  of  the  hand  is  invested  by  a  thin  fascia, 
which  is  continuous  with  the  posterior  annular  ligament. 

The  palmar  fascia  is  divided  into  three  portions.  A  central  portion, 
which  occupies  the  middle  of  the  palm,  and  two  lateral  portions,  which 
spread  out  over  the  sides  of  the  hand,  and  are  continuous  with  the  dorsal 
fascia.  The  central  portion  is  strong  and  tendinous :  it  is  narrow  at  the 
wrist,  where  it  is  attached  to  the  annular  ligament,  and  broad  over  the 
heads  of  the  metacarpal  bones,  where  it  divides  into  eight  slips,  which  are 
inserted  into  the  sides  of  the  base  of  the  first  phalanx  of  each  finger.    The 

abdominal  parietes.  4.  Tlie  ureter.  5.  The  vas  deferens  crossing  the  dire<^tion  of  the 
ureter.  6.  The  vesicula  seminalis  of  the  rii^ht  side.  7,  7.  The  prostate  gland  divide<l 
by  a  longitudinal  section.  8,  8.  The  section  of  a  ring  of  elastic  tissue  encircling  the 
prostatic  portion  of  the  urethra  at  its  commencement.  9.  The  prostatic  portion  of  the 
urethra.  10.  The  membranous  portion,  enclosed  by  the  compressor  urethne  muscle. 
11.  The  commencement  of  the  corpus  spongiosum  penis,  the  bulb.  12.  The  anterior 
lipiments  of  the  bladder,  formed  by  the  reflection  of  the  pelvic  fascia,  from  the  internal 
surface  of  the  os  pubis  to  the  neck  of  the  bladder.  13.  The  edge  of  the  pelvic  fascia  at 
the  point  where  it  is  reflected  upon  the  rectum.  14.  An  interval  between  the  pelvic 
fascia  and  deep  perineal  fascia,  occupied  by  a  plexus  of  veins.  15.  The  deep  perineal 
fascia;  its  two  layers.  16.  Cowper's  gland  of  the  right  side,  situated  between  the  two 
layers  below  the  membranous  portion  of  the  urethra.  17.  The  superflcial  perineal 
fascia,  ascending  in  front  of  the  root  of  the  penis  to  become  continuous  with  the  dartos 
of  the  scrotum  (18).  10.  The  layer  of  the  deep  fascia  which  is  prolonged  to  the  rectum. 
20.  The  lower  part  of  the  levator  ani;  its  fibres  are  concealed  by  the  anal  fascia.  21. 
The  inferior  segment  of  the  funnel-shaped  process  given  oflTrom  the  posterior  layer  of 
the  deep  perineal  fascia,  which  is  continuous  with  the  recto-vesical  fascia  of  TyrrelL 
The  sttacbraent  of  tliis  fiisoia  to  the  reoto-vesical  fold  of  peritoneiuu  is  seen  at  2*2. 
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fascia  is  strengthened  at  its  point  of  division  into  slips,  by  strong  fHscicul 
of  transverse  fibres,  and  the  arched  interval  left  between  the  slips  gives 
pfLSsage  to  the  tendons  of  the  llexor  muscles.  I'he  arches  between  the 
lingers  transmit  the  digitid  vessels  and  nerve,  and  lumbricales  muscles. 

FASCIA    OF    THE    LOWER    EXTREMITY- 

The  superjidal  Jascia  contsuns  between  its  two  layers  tlie  stiperficiall 
vessels  and  nerves  of  the  lower  extremity.     At  the  groin  tliese  two  layeml 
are  s«*parated  from  each  other  by  the  superficial  lymphatic  glands,  and  the 
iJet'p  layer  is  attached  to  Poupart's  ligament,  while  the  superficial  lajer  is 
continuous  with  the  superficial  fascia  of  t^ie  abdomen. 

The  deep  fitscta  of  the  thigh  is  named,  from  its  great  extent,  ihe  fascia 
lata;  it  is  thick  and  strong  upon  the  outer  side  of  the  limb,  and  thinner 
upon  its  posterior  side.  That  portion  of  fascia  which  invests  die  gluteus 
maximus  \s  very  thin,  but  that  which  covers  in  the  gluteus  medius  is  ex- 
cessively thick,  and  gives  origin  by  its  inner  surface,  to  the  superficia' 
fibres  of  that  muscle.  The  fascia  lata  is  attached  superiorly  to  Poupart'a 
ligament,  dte  crest  of  the  ilium,  sacrum,  coccyx,  tuberosity  of  the  ischium, 
ramus  of  the  ischium,  and  pubes ;  in  the  thigh  it  is  inserted  into  the  linea 
aspera,  and  around  the  knee  is  connected  with  the  prominent  points  of 
tliat  joint.  It  possesses  also  t\^o  muscular  attachments,  by  means  of  the 
tensor  vaginae  femoris,  which  is  inserted  between  its  two  layers  on 
outer  side,  and  the  gluteus  maximus,  which  is  attached  to  it  behind. 

In  addition  to  tlie  smaller  openings  in  die  fascia  lata  which  transmit 
small  cutaneous  vessels  and  nerves,  there  exists  at  the  upper  and  inner 
extremity  of  the  thigh,  an  oblique  foramen,  which  gives  passage  to  the 
superficial  lymphatic  vessels,  and  the  large  subcutaneous  vein  of  the  lower 
extremity,  the  uiternal  saphenous  vein,  and  is  thence  named  tlie  saphenous 
opening.  The  existence  of  this  opening  has  given  rise  to  the  division 
tlie  upper  part  of  the  fascia  lata  into  two  portions,  an  iliac  portion  and  i 
pubic  portion. 

The  iliac  portion  is  situated  upon  the  iliac  side  of  the  openbg-  It  is 
attadied  to  the  crest  of  the  ilium,  and  along  Poupart's  ligament  to  the 
spine  of  the  os  pubis,  whence  it  is  reliected  downw^ards  and  outwards,  in 
an  arched  direction,  and  forms  a  falciform  border,  which  constitutes  the 
outer  boundar}'  of  the  saphenous  opening.  The  edge  of  tliis  border  im- 
mediately overUes,  and  is  reflected  upon  the  sheath  of  the  femoral  vessels^ 
and  the  lower  extremity  of  the  curve  is  continuous  with  tlie  pubic  portionj 

The  puhic  portion^  occupying  the  pubic  side  of  the  saphenous  opening, 
is  attached  to  the  spine  of  the  os  pubis  and  pectineal  line;  and,  passing 
outwards  behind  the  sheath  of  the  femoral  vessels,  divides  into  two  layers; 
the  anterior  layer  is  continuous  with  that  portion  of  the  iliac  fasi.'ia  which 
forms  the  sheath  of  the  iliacus  and  psoas  muscles,  and  the  posterior  layer 
is  lost  upon  the  capsule  of  the  hip  joint* 

The  interval  between  the  falciform  border  of  the  iliac  portion  and  the 
opposite  surface  of  the  pubic  portion  is  closed  by  a  fibrous  layer,  which  is 
pierced  by  numerous  openings  for  the  passage  of  lymphatic  vessels,  and  is 
thence  named  aihnform  fascia.  The  cribnform  fascia  is  connected  with 
the  sheath  of  the  femoral  vessels,  and  forms  one  of  the  coverings  of  femoral 
hernia.  When  the  iliac  portion  of  the  fascia  lata  is  removed  from  its  at* 
tachraent  to  Poupart's  ligament  and  is  turned  aside,  the  sheath  of  Ihr 
fcmoral  vessels  (the  fenwral  or  cmral  canai)  is  brought  into  view ;  und  if 
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Poupart's    ligament    be    carefully  ^^  i*^-* 

divided,  the  sheath  may  be  isolated, 
4nd  its  coniiimation  with  the  trans* 
versalis  and  iliac  fascia  clearly  de- 
mo dsI  rated.  In  this  view  the  sheath 
of  Ihe  femoral  vessels  \s  an  infundi- 
buliform  continuation  of  the  abdo- 
minal fascia?,  closely  adherent  to  the 
%  esse  Is  a  little  way  down  the  thigh, 
but  much  larger  than  the  vessels  it 
contains  at  Poupart's  ligament.  If 
the  sheath  be  opened,  the  artery  and 
vein  will  be  found  hing  side  by 
side,  and  occupying  tne  outer  two- 
Ihinls  of  the  sheath,  leaving  an  in- 
fundibuUform  interval  between  the 
vein  and  the  inner  wall  of  tlie  sheath* 
The  superior  opening  of  tKis  space 

,  is  u^mGiUilm  femoral  ring;  it  is  bounded  in  front  by  Poupart*s  lignment, 
behind  by  the  os  pubis,  internally  by  Girabernat's  ligament,  and  externally 
by  the  femoral  vein.  The  interval  itself  serves  for  the  passage  of  the  super- 
ticial  lymphatic  vessels  from  tlie  saphenous  opening  to  a  lymphatic  gland, 
which  generally  occupies  the  femoral  ring;  and  from  thence  they  proceed 
into  the  current  of  the  deep  lymphatics.  The  femoral  ring  is  closed  merelj 
by  a  thin  layer  of  subserous  areolar  tissue, f  which  retains  the  lymphatic 

fland  in  its  position,  and  is  named  septum  crurale  ;  and  by  the  peritoneum, 
t  follows  from  this  description,  that  tlie  femoral  ring  must  be  a  weak  point 
in  the  parietes  of  the  abdomen,  particularly  in  the  female,  where  ihe  Jhnoral 
archy  or  space  included  between  Poupart's  ligament  and  the  border  of  the 
pelvis,  is  larger  tlian  in  tlie  male,  while  the  structures  which  pass  tbrougli 
it  are  smaller.  It  happens  conse(|uent!y,  that,  if  violent  or  continued 
pressure  be  made  upon  the  abdominal  viscera,  a  portion  of  intestine  may 
be  forced  through  the  femoral  ring  into  the  infundibuliform  space  in  the 
sheath  of  the  femoral  vessels,  carrying  before  it  the  peritoneum  and  the 
Septum  rrnrale, —  this  constitutes  yj-mom/  heniia.  If  the  causes  which 
give  rise  to  tlte  formation  of  diis  hernia  contintie,  the  intestine,  unable  tt» 
extend  further  down  the  sheath,  from  the  close  connexion  of  the  latter 
with  the  vessels,  will  in  the  next  place  be  forced  forwards  throufjh  the 
saphenous  opening  in  the  fascia  lata,  carr)*ing  before  it  two  addhional 
coverings,  ttie  sheath  of  the  vessels,  or  fascia  propria,  and  tlie  cribriform 

•  A  tection  of  I  he  fttrncttires  wbicti  pnss  b<*npiith  the  femoral  ji  re  h.  1.  Pnuimrt's  \\f^' 
rr!«nt.  i,  2.  TUe  iliac  porrion  of  tUe  fziFcin  Inta^  ottacbed  along  ill©  in«rgin  of  the  Ofe#l 
of  Ibe  iliuiD,  and  alon^  Poupans  ligumenU  Ma  far  &«  llie  spine  of  the  oa  pubis  (S),  4, 
The  pubic  portion  of  \\\^  fn^in  lata,  coiiiiimoufl  at  3  wi!h  tlie  \\mc  porttoo,  and  pa&iini; 
fyutw^artls  Ijehlnd  the  sheath  of  ihn  femoral  vessels  to  iis  ouicr  border  «t  5,  wJrpre  it 
divide*  into  two  layers;  one  »«  eontirmoiis  with  the  sheath  of  the  psotis  (0)  and  thacus 
(7)  ;  the  olhtT  (8)  is  lost  upon  the  cap^iule  <if  the  hip  joint  (9),  10,  The  eriiral  nenre, 
enolosed  in  the  shealh  of  the  pSofia  aod  iliacu^.  11.  Gimhernat's  ligaiTient*  Ti.  The 
femoral  ririg^  within  the  femoral  sheath.  13.  The  remoml  vein,  14.  The  ffmoial  ar 
tery ;  the  two  vessels  and  the  ring  are  surrotjnderi  by  the  fi^mornl  sbeaiht  and  ihir  sepm 
ire  sent  between  the  anterior  and  posterior  wall  of  tbe  sbeatb,  divitling  the  artery  front 
tti«  itfin,  and  the  vein  fiotn  the  femoral  ring, 

\  This  areolar  tissue  is  sometimes  very  considerably  tbidkened  by  a  di^putit  of  ft 
within  ita  areole,  and  forms  a  thick  stratutii  oytst  the  hernial  sac.  ' 
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fascia ;  and  then  curving  upwards  over  Poupart-s  ligament,  the  hernia  will 

become  placed  beneatli  the  superficial  fascia  and  inlegunrent. 

The  direction  which  femoral  hernia  takes  in  its  descent  is  at  first  doun^ 
wardSy  Xiii^ti  Jorwards^  and  dien  upwards;  and  in  eodeavourLiig  to  reduce 
it,  the  application  of  the  taxis  must  have  reference  to  Uns  cour!^e,  and  be 
directed  in  precisely  tJie  reverse  order.  The  coverings  of  femoral  hernia 
are  tJie 


Integument, 
Superficial  fascia, 
Cribriform  fi^cia, 


Fascia  propria, 
Septum  crurale, 
Peritoneal  sac. 


Tlie  Fascia  of  the  leg  is  strong  in  the  anterior  tibial  region,  and  civea 
origin  by  its  inner  surface  to  the  upper  part  of  the  tibialis  anticus,  ana  €it- 

tensor  longus  di^torura  musch^s. 

It  is  firmly  attached  to  the  tibia  and  fibula  at  each  side,  and  becomes 
thickened  inferiorly  into  a  narrow^  band,  the  nnieiior  anmdar  ligmnetd^ 
beneath  which  the  tendons  of  the  extensor  muscles  pass  into  the  dorsum 
of  the  foot,  in  distinct  sheaths  lined  by  s)7iovial  bursiu.  Upon  the  outer 
side  it  forms  a  distinct  sheath,  which  envelopes  ihe  peronei  muscles^  and 
ties  them  lo  the  fibula.  The  anterior  annular  ligament  is  attached  by  one 
extremity  to  the  outer  side  of  the  os  calcis,  and  divides  in  iront  of  the 
joint  into  tw^o  bands;  one  of  which  is  inserted  into  tlie  inner  malleolus,  J 
while  the  other  spreads  over  the  inner  side  of  the  foot,  and  becomes  con- 
tinuous with  the  internal  portion  of  the  plantar  fascia. 

The  fascia  of  ihe  dorsum  of  the  foot  is  a  thin  layer  given  ofT  from  the 
lower  border  of  tlie  anterior  annular  ligament :  it  is  continuous  at  eacU  , 
side  witli  the  lateral  portions  of  the  plantar  fascia. 

'ilm  fascia  of  the  post enor  part  of  the  leg  is  much  thinner  than  llie  ante- 
rior, and  consists  of  two  layt- rs,  superficial  and  deejK  The  superficial 
layer  is  continuous  with  the  posterior  fascia  of  the  thigh,  and  is  increased 
in  thickness  upon  the  outer  side  of  tlie  leg  by  an  expansion  derived  from 
the  tendon  of  tfie  biceps ;  it  terminates  inferiorly  in  the  external  and  in* 
ternal  annular  ligaments.  The  deep  layer  is  stretched  across  between  the 
tibia  and  fibula,  and  forms  the  intermuscular  fascia  between  the  superficial 
and  deep  layer  of  muscles.  It  covers  in  superiorly  the  popliteus  muscle, 
receiving  a  tendinous  expansion  from  the  send-membranosus  muscle,  and 
is  attached  lo  t\\^  oblique  line  of  the  tibia. 

The  iTiierruli  anmdar  ligament  is  a  strong  fibrous  band,  attached  above 
lo  the  internal  malleohis,  and  below  lo  the  side  of  the  inner  tuberosity  of 
tlie  OS  c  ale  is.  It  is  continuous  above  with  the  posterior  fascia  of  the  leg, 
and  below  with  tlie  plantar  fascia,  forming  sheaths  for  the  passage  of  tlie 
flexor  tendons  and  vessels  into  the  sole  of  the  foot. 

The  external  ammlar  ligament^  shorter  than  the  internal,  extends  froni  | 
the  extremity  of  tlie  oyter  malleolus  to  the  side  of  the  os  calcis,  and  senses 
to  bind  down  the  tendons  of  the  peronei  muscles  in  their  passage  beneath 
the  external  ankle. 

The  Plantar  fascia  consists  of  three  portions,  a  middle  and  two  ' 
lateral. 

The  middle  portion  is  thick  and  dense,  and  is  composed  of  strong  apo* 
neurotic  fibres,  closely  interwoven  with  each  other.  It  is  attached  poste- 
noriv  to  the  inner  tuberosity  of  the  os  calcis,  and  terminates  under  the 
hcad«  of  the  metatarsal  bones  in  five  fasciculi.     Each  of  these  fabciculi  l 
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divides  into  two  slips,  which  are  inserted  one  on  each  side  into  the  bases 
of  the  first  phalanges  of  the  toes,  leaving  an'  interval  between  them  for  the 
passage  of  the  flexor  tendons.  The  point  of  division  of  this  fascia  into 
fasciculi  and  slips,  is  strengthened  by  transverse  bands,  which  preserve 
the  solidity  of  the  fascia  at  its  broadest  part.  The  intervals  between  the 
toes  6;ive  passage  to  the  digital  arteries  and  nerves,  and  to  the  lumbricales 
muscles. 

The  lateral  portions  are  thin,  and  cover  the  sides  of  the  sole  of  the  foot ; 
they  are  continuous  behind  with  the  internal  and  external  annular  liga- 
ments; on  the  inner  side  with  the  middle  portion^  and  externally  with  the 
dorsal  fascia. 

Besides  constituting  a  strong  layer  of  investment  and  defence  to  the  soft 
parts  situated  in  the  sole  of  the  foot,  these  three  portions  of  fascia  send 
processes  inwards,  which  form  sheaths  for  the  different  muscles.  A  strong 
septum  is  given  off  from  each  side  of  the  middle  portion  of  the  plantar 
fascia,  which  is  attached  to  the  tarsal  bones,  and  divides  the  muscles  into 
three  groups,  a  middle  and  two  lateral ;  and  transverse  septa  are  stretched 
between  these  to  separate  the  layers.  The  superficial  layer  of  muscles 
derive  a  part  of  their  origin  firom  the  plantar  fascia. 


CHAPTER    VI. 

ON  THE  ARTERIES. 


The  arteries  are  the  cylindrical  tubes  which  convey  the  blood  from  the 
ventricles  of  the  heart  to  every  part  of  the  body.  They  are  dense  in  struc- 
ture, and  preserve  for  the  most  part  the  cylindrical  form  when  emptied  of 
their  blood,  which  is  their  condition  after  death :  hence  they  were  con- 
sidered by  the  ancients  as  the  vessels  for  tlie  transmission  of  the  vital 
spirits,*  and  were  therefore  named  arteries  {Sl^  Ti\Qshy  to  contain  air). 

The  artery  proceeding  from  the  left  ventrical  of  the  heart  contains  the 
pure  or  arterial  blood,  which  is  distributed  throughout  the  entire  system, 
and  constitutes,  with  its  returning  veins,  the  greater  or  systemic  circula- 
tion. That  which  emanates  from  the  right  ventricle,  conveys  the  impure 
blood  to  the  lungs;  and,  with  its  corresponding  veins,  establishes  the 
lesser  or  pulmonary  circulation. 

The  whole  of  the  arteries  of  the  syst'^n^lc  circulation  proceed  from  a 
single  trunk,  named  the  axyrta^  from  which  they  are  given  off  as  branches, 
and  divide  and  subdivide  to  their  ultimate  i-amifications,  constituting  the 
great  arterial  tree  which  pervades,  by  its  minute  subdivisions,  every  part 
of  the  animal  frame.  The  mode  in  which  the  division  into  branches  takes 
place,  is  deserving  of  remark.  From  the  aorta,  the  branches,  for  the  most 
part,  pass  off  at  right  angles,  as  if  for  the  purpose  of  checking  the  impetus 
with  which  the  blood  would  otherwise  rush  along  their  cylinders  from  the 
main  trunk ;  but  in  the  limbs  a  very  different  arrangement  is  adopted ; 
the  branches  are  given  off  firom  tlie  principal  artery  at  an  acute  angle,  so 

*  To  Galen  is  due  the  honour  of  having  discovered  that  arteries  containea  ulood,  ami 
HOC  air. 
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that  no  impediment  may  be  offered  to  the  free  circulation  of  the  vital  fkrcu 
The  division  of  arteries  is  usually  dichotomous,  as  of  the  aorta  hito  the 
two  common  iliacs,  coramon  carotid  into  the  external  and  internal,  &e. ; 
but  in  some  few  instances  a  short  trunk  divides  suddenly  into  several 
branches,  which  proceed  in  ditTerent  directions ;  this  mode  of  division  id 
termed  an  axiSy  as  the  thyroid  and  ecpliac  axis. 

In  the  division  of  an  artery  into  two  branrheSj  it  is  observed  that  th 
combined  areac  of  the  Iwo  braiiehes  are  somewhat  greater  than  that  of  th 
single  trunk ;  and  if  the  combined  areae  of  al!  the  branches  at  the  peri 
phery  of  the  body  were  compared  with  that  of  the  aorta,  it  would  be  seen 
tfiat  tiie  blood,  in  passing  from  the  aorta  into  tlie  numerous  distributing 
branches,  was  flowing  through  a  conical  space,  of  which  the  apex  mi^ht 
be  represented  by  t[ie  aorta,  and  the  base  by  the  surface  of  the  body. 
The  advantage  of  this  important  principle  in  facilitating  the  circulation  is 
sufficiently  obvious ;  for  the  increased  channel  which  is  ihus  provided  for 
the  current  of  the  blood,  serves  to  compensate  for  the  retarding  iniluence 
of  friction,  resulting  from  the  distance  of  the  heart  and  the  division  of  the 
vessels. 

Communications  between  arteries  are  very  free  and  numerous,  and  b- 
crease  in  frequency  wiQi  the  diminution  in  size  of  tlic  branches;  so  that, 
througli  the  medium  of  the  rninuie  ramifications,  the  entire  body  may  be 
considered  as  one  uninterrupted  circle  of  inosadaiions^  or  ancuitonwses 
fdvd  between,  tfrojxa  mouth).  This  increase  in  the  frequency  of  anastomosis 
in  the  smaller  branches  is  a  provision  for  counteracting  the  greater  liability 
to  impediment  existing  in  them  than  in  the  larger  branches.  Where  free- 
dom of  circulation  is  of  vital  importance,  this  communication  of  the  arterief 
is  very  remarkable,  as  in  the  circle  of  Willis  in  the  cranium,  or  in  the  dis- 
tribution of  the  arteries  of  the  heart.  It  is  also  strikingly  seen  in  situation? 
where  obstruction  is  most  likely  to  occur,  as  in  the  distribution  to  the  ali- 
mentary canal,  around  joints,  or  in  the  hand  and  foot.  Upon  this  fre€ 
communication  existing  everywhere  between  arterial  branches  is  founded 
the  principle  of  cure  in  tlie  ligature  of  large  arteries ;  the  ramifications  of 
the  branches  given  oW  from  the  artery  above  the  ligature  inoscuhite  with 
those  which  proceed  from  the  trunk  of  the  vessel  below  the  ligjitore;  theat 
anastomosirjg  branches  enlarge  and  constitute  a  collateral  dtadittiony  m 
which,  as  is  shown  in  the  beautitiul  preparations  made  by  Sir  Astky 
Cooper,  several  large  branches  perform  tlie  office  of  the  single  obliterated 
trunk/ 

The  arteries  do  not  terminate  directly  in  veins;  but  in  an  intermediate 

SiTStem  of  vessels,  which,  from  their  minute  size  (about  ^^V.n  ^'f  ^^^  »"ch  in 
iameter),  are  termed  capitfanes  (capillus,  a  hair).  The  capillaries  con- 
stitute a  microscopic  network,  which  is  distributed  through  every  part  of 
the  body,  so  as  to  render  it  impossible  to  introduce  the  smallest  needle 
point  beneath  the  skin  without  wounding  several  of  these  fine  vessels.  It 
IS  through  the  medium  of  the  capillaries,  that  all  the  phenomena  of  mitri* 
♦ion  and  secretion  are  performed.  They  are  remarkable  for  their  unifor- 
mity of  diameter,  and  for  tlie  constant  divisions  and  coramunicationF 
which  take  place  between  them,  without  any  alteration  of  size*     They 

•  I  Imvo  a  prepamHon,  showing  th©  cnUateml  circttlHtion  in  a  Hog»  in  w^iich  I  Hml 
ihe  nbttonunal  aorta;  the  animal  dieii  Cram  over^reeding  nearly  two  /ouri  n/tor  tht 
operatmn 
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inosculate  on  the  one  hand  with  the  terminal  ramusculi  of  the  arteries ; 
and  on  the  other  with  the  minute  radicles  of  the  veins. 

Arteries  are  composed  of  three  coats,  external,  middle,  and  intemaL 
Tlie  external  or  areolchfibrbus  coat  is  firm  and  strong,  and  serves  at  the 
same  time  as  the  chief  means  of  resistance  of  the  vessel,  and  of  connection 
to  surrounding  parts.  It  consists  of  condensed  areolo-fibrous  tissue, 
strengthened  by  an  interlacement  of  glistening  fibres  which  are  partly 
ongitudinal  and  partly  encircle  the  cylinder  of  the  tube  in  an  oblique 
direction.  Upon  the  surface  the  areolar  tissue  is  loose,  to  permit  of  the 
movements  of  the  artery  in  distention  and  contraction. 

The  middle  coat  is  that  upon  which  the  thickness  of  the  artery  depends ; 
it  is  yellowish  in  colour,  and  so  brittle  as  to  be  cut  through  by  the  thread 
in  the  ligature  of  a  vessel.* 

The  internal  coat  is  a  thin  serous  membrane  which  lines  the  interior  of 
the  artery,  and  gives  it  the  smooth  polish  which  that  surface  presents.  It 
is  continuous  with  the  lining  membrane  of  the  heart,  and  through  the  me- 
dium of  the  capillaries  with  that  of  the  venous  system. 

In  intimate  structure  an  artery  is  more  complicated  than  the  above  de- 
scription would  imply.  The  internal  coat,  for  example,  is  composed  of 
two  layers,  and  the  middle  of  three,  so  that,  with  the  external  coat,  there 
are  six  layers  entering  into  the  composition  of  an  artery.  The  innermost 
coat  is  a  tesselated  epithelium  analogous  to  that  of  other  serous  membranes. 
The  second  coat  firom  within  is  a  thin,  rigid  membrane,  pierced  with  a 
number  of  round  or  oval-shaped  holes,  and  supporting  a  thin  layer  of  flat, 
longitudinal  fibres.  From  these  characters  it  has  been  denominated  the 
fenestrated  or  striated  coat.  The  third  layer,  which  is  the  innermost  part 
of  the  middle  coat,  is  composed  of  flat,  longitudinal  fibres,  analogous  to 
those  of  organic  muscle.  The  fourth  layer,  the  thickest  of  the  whole,  is 
composed  of  muscular  fibres  of  organic  life,  arranged  in  a  circular  direc- 
tion around  the  vessel.  The  fifth,  or  outermost  part  of  the  middle  coat, 
is  a  thin  layer  of  elastic  tissue ;  this  is  present  only  in  the  large  arteries. 
The  sixth  is  the  external  or  areolo-fibrous  coat. 

The  arteries  in  their  distribution  through  the  body  are  included  in  a 
loose  areolar  investment  which  separates  tliem  firom  surrounding  tissues, 
and  is  called  a  sheath.  Around  the  principal  vessels  the  sheath  is  an  in^ 
portant  structure;  it  is  composed  of  areolo-fibrous  tissue,  intermingled 
with  tendinous  fibres,  and  is  continuous  with  the  fasciae  of  the  region  in 
which  the  arteries  are  situated,  as  with  the  thoracic  and  cervical  fasciae  in 
the  neck,  transversalis  and  iliac  fasciae,  and  fascia  lata  in  the  thigh,  &c. 
The  sheath  of  the  arteries  contains  also  their  accompanying  veins,  and 
sometimes  a  nerve. 

The  coats  of  arteries  are  supplied  with  blood  like  other  organs  of  the 
body,  and  the  vessels  which  are  distributed  to  them  are  named  vasa  vaso* 
rum.  They  are  also  provided  with  nerves ;  but  the  mode  of  distribution 
of  the  nerves  is  at  present  unknown. 

In  the  consideration  of  the  arteries,  we  shall  first  describe  the  aorta,  and 

*  The  tetond  or  middU  coat  of  the  arteries  has  given  rise  to  no  little  discussion  among 
the  continental  anatomists.  It  will  be  found,  however,  to  consist  of  fibres,  flat,  elastic, 
for  the  most  part  transverse,  and  belonging  to  the  yellow  elastic  tissue.  Some  of  the 
fibres  are  longitudinal,  and  some  of  the  transverse  present  strong  evidences  of  belonging 
U>  the  muscular  system  of  organic  life  ;  so  that  the  coat  may,  I  think,  be  fairly  staled  to 
be  a  mixed  one,  composed  of  yellow,  elastic,  and  organic  muscular  fibres,  ^t  Is  best 
sindied  in  the  aorta  or  some  large  trunk. — O. 

24 
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the  branches  of  that  trunk  with  their  subdivisions,  which  tojsjether  con^i- 
tute  the  eiTerent  portion  of  the  systemic  circulation ;  and  then  the  fm 
monary  artery  as  the  eiTerent  trunk  of  tlie  pulmonary  circulation. 

Fig.  145.» 


AORTA^. 

The  AORTA  arises  from  the  left  ventricle,  at  the  middle  of  the  root  of  tlie 
heart,  and  opposite  the  articulation  of  ifie  fourth  costal  cartiJage  with  the 
sternum.  At  its  commencement  it  presents  three  dilatations,  called  the 
sinus  aortici,  which  correspond  with  the  three  semilunar  valves.  It  as- 
qends  at  first  to  the  rif^ht,  then  cur\^es  back^wards  and  to  the  left,  and  de- 
scends on  the  left  side  of  the  vertebral  column  to  the  fourth  lumbar  verte- 
bra*    Hence  it  is  divided  into — ascending — arch^ — and  descending  aorta. 

•  Tlie  large  vesAets  which  procped  from  the  root  of  the  heart,  with  dieir  reliitiont ; 
the  heart  bai  been  romoTed.  1.  The  B»ceii<lin|;  aorta.  2.  The  arch,  3.  The  tboraoie 
portion  of  the  descending  aorta.  4.  The  arteria  iDnominata^  dividing  into,  5,  the  right 
carotid,  whieh  again  divides  at  6,  into  the  ejct^^rnal  and  internal  carotid;  and  7»  the 
right  Buhc'lavian  artery.  8,  The  axillary  nrt«*ry;  its  extent  is  de^i^nated  by  a  dotted 
line.  St.  The  brnchiiij  artery.  10.  The  right  pneumoganrio  nerve  running  by  the  »ido 
of  the  (Amnion  carotid,  in  front  of  the  right  aubclavian  artery,  and  behind  the  root  of 
the  right  lung.  1 1.  Tho  left  common  carotid,  having  to  it»  outer  side  the  leR  pneomo* 
gastric  nerve,  which  orossea  the  arch  of  the  aorta^  and  an  it  reaches  its  lower  border  ii 
«een  to  give  off  the  left  reourreni  nervo.  12.  The  left  aubolavian  artery  becoming  axil- 
tary  and  brachial  in  its  course,  like  the  artery  of  the  oppofite  side.  13,  The  trunk  of 
the  pntmonary  artery  connected  to  the  concavity  of  the  arch  of  tlte  aorta  by  a  iibroiia 
cord,  the  remains  of  tlie  ducttis  arierioins.  14.  The  leA  pulmotinry  artery.  15.  Th« 
right  ptilmonary  artery.  16.  The  trachea.  17.  The  right  bronchiii.  18,  The  left 
bronchus.  I9»  IQ,  The  pulmonary  veins.  17,  15,  and  19^  on  the  right  jide,  and  14,  18, 
and  19,  on  tlie  I^H,  constitute  the  roots  of  the  corresponding  lungs,  and  the  relative  poni* 
lion  of  these  vessels  is  preserved.  2(K  Brnncliial  arteries.  21,  21.  Intercoeial  arterietc 
*hc  brnnrhes  from  the  front  of  the  aorta  above  vn\d  below  the  number  3  are  perioardka4 
and  cE^Hiphagcal  hrancLea. 
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RdaHons. — The  ascending  aorta  has  in  relation  with  it,  in  fronts  the 
trunk  of  the  pulmonary  artery,  thoracic  fascia,  and  pericardium ;  behindj 
the  right  pulmonary  veins  and  artery ;  to  the  right  sidej  the  ri^t  auricle 
and  superior  cava ;  and  to  the  le/iy  the  left  auricle  and  the  trunk  of  the 
pulmonary  artery. 

Plan  of  the  Relatums  of  the  Atcending  Aorta. 

In  Front, 

Pericardium, 


Thoracic  fascia, 
Pulmonary  arterjr. 


.  Right  8id€, 

Superior  cava, 
Right  auricle. 


Ascending  Aorta. 


LtftOidM. 

Pulmonary  artery. 
Left  auricle. 


Behind. 

Right  pulmonary  artery, 
Right  pulmonary  veins. 

Arch. — The  upper  border  of  the  arch  of  the  aorta  is  parallel  with  th«9 
upper  border  of  the  second  sterno-costal  articulation  of  the  right  side  in 
front,  and  the  second  dorsal  vertebra  behind,  and  terminates  opposite  the 
lower  border  of  the  third. 

The  OTderior  surface  of  the  arch  is  crossed  by  the  left  pneumogastric 
nerve,  and  by  the  cardiac  branches  of  that  nerve  and  of  the  sympathetic. 
The  posterior  surface  of  the  arch  is  in  relation  with  the  bifurcation  of  the 
trachea  and  great  cardiac  plexus,  the  cardiac  nerves,  left  recurrent  nerve, 
and  the  thoracic  duct.  The  superior  border  gives  off  the  three  great  arte- 
ries, viz.  the  innominata,  left  carotid,  and  left  subclavian.  The  iriferior 
border,  or  concavity  of  the  arch,  is  in  relation  with  the  remains  of  the 
ductus  arteriosus,  the  cardiac  eanglion  and  left  recurrent  nerve,  and  has 
passing  beneath  it  the  right  pmmonary  artery  and  left  bronchus. 

Plan  of  the  Relations  of  the  Arch  of  the  Aorta. 

Ahovt. 
Arteria  innominata, 
Left  carotid, 
Left  subclavian. 


In  Front. 

Left  pnenmogastrio 

nerve, 
Cardiac  nerves. 


Arch  of  the  Aorta. 


Behind, 
Bifurcation  of  the  trachoa. 
Great  cardiac  plexus, 
Cardiac  nerves, 
Left  recurrent  nerve, 
Thoracic  duct. 


Bdow. 
Cardiac  ganglion. 
Remains  of  ductus  arteriosus, 
Left  recurrent  nerve, 
Riftht  pulmonary  artery. 
Left  bronchus. 


llie  descending  aorta  is  subdivided  in  correspondence  with  the  two 
great  cavities  of  die  trunk,  into  the  thoracic  and  abdominal  aorta. 
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The  Thoracic  aorta  is  situated  to  the  left  side  of  the  yertebral  column^ 
but  approaches  the  middle  line  as  it  descends,  and  at  the  aortic  opening 
of  the  diaphragm  is  altogether  in  front  of  the  column.  After  entering  the 
abdomen  it  again  falls  back  to  the  left  side. 

RelaHons. — It  is  in  relation,  behind^  with  the  vertebral  column  and 
lesser  vena  azygos ;  in  front  ^  with  the  oesophagus  and  right  pneumogastric 
nerve ;  to  the  Ufi  side^  with  the  pleura ;  and  to  the  right j  with  the  thoracic 
duct. 

Plan(f  the  Behtians  rf  the  Thoracic  Jlarta. 

In  Front. 


(Esophagus, 

Right  pnenmogMtric  norve. 


Right  Side, 
Thoracic  dact. 


Thoracic  Aorta. 


LeftSidi. 
Pleura. 


Behind. 

Lesser  vena  azygos, 
Yertabral  column. 

The  Abdominal  aorta  enters  the  abdomen  through  the  aortic  opening 
of  the  diaphragm,  and  descends,  lying  rather  to  the  left  side  of  the  verte- 
bral column,  to  the  fourth  lumbar  vertebra,  where  it  divides  into  the  two 
common  iliac  arteries. 

Relations. — It  is  crossed  in/irontj  by  the  left  renal  vein,  pancreas,  trans- 
verse duodenum,  and  mesentery,  and  is  embraced  by  the  aortic  plexus  ; 
behind  it  is  in  relation  with  the  thoracic  duct,  receptaculum  chyli,  and  left 
lumbar  veins. 

On  its  le/i  side  is  the  left  semilunar  ganglion  and  sympathetic  nerve  ; 
and  on  the  rightj  the  vena  cava,  right  semuunar  gaughon,  and  the  com- 
mencement of  the  vena  azygos. 

Plan  of  the  Relations  of  the  Abdominal  Aorta. 

In  Front. 

LeA  renal  vein, 

Pancreas, 

Transverse  duodenum. 

Mesentery, 

Aortic  plexus. 


Right  Side. 
Vena  cava, 
Kight  semilunar  gan- 
glion, 
Vena  azfgos. 


Abdominal  Aorta. 


Bthimd. 

Thoracic  duct, 
Receptaculum  chyli, 
LeA  lumbar  ' 


Leftside. 
LeA  semilunai 

glion, 
Sympathetic  ne*  va 


ARTERIA   INNOMINATA. 


281 


Branches, — ^The  branches  of  the  aorta,  arranged  into  a  tabular  form, 


are. 


Ascending  aorta 
Arch  of  the  aorta 

Thoracic  aorta 


ibdominal  aorta 


Coronary. 

A  .    .    .         .    .      ( Riffht  carotid, 

Left  subclavian. 
'  Pericardiac, 

Bronchial, 

CEsophageal, 

Intercostal. 
'  Phrenic, 

(  Gastric, 

Coelic  axis,  <  Hepatic, 
(  Splenic. 

Supra-renal, 

Renal, 

Superior  mesenteric, 

Spermatic, 

Inferior  mesenteric, 

Lumbar, 

Sacramedia, 

Common  iliacs. 

The  Coronary  arteries  arise  from  the  aortic  sinuses  at  the  commence- 
ment of  the  ascending  aorta,  immediately  above  the  free  margin  ot  the 
semilunar  valves.  The  left  or  anterior  coronary^  passes  forwards,  be- 
tween the  pulmonary  artery  and  left  appendix  auriculae,  and  divides  into 
two  branches ;  one  of  which  winds  around  the  base  of  the  left  ventricle  in 
the  auriculo-ventricular  groove,  and  inosculates  with  the  right  coronary, 
forming  an  arterial  circle  around  the  base  of  the  heart ;  while  the  other 
passes  along  the  line  of  union  of  the  two  ventricles,  upon  the  anterior  as- 
pect of  the  heart,  to  its  apex,  where  it  anastomoses  with  the  descending 
branch  of  the  right  coronary.  It  supplies  the  left  auricle  and  the  anterior 
surface  of  both  ventricles. 

The  rights  or  posterior  coronary^  passes  forwards,  between  the  root  of 
the  pulmonary  artery  and  the  ri^ht  auricle,  and  winds  alon^  the  auriculo- 
ventricular  groove,  to  the  postenor  median  furrow,  where  it  descends  upon 
the  posterior  aspect  of  the  heart  to  its  apex,  and  inosculates  with  the  left 
coronary.  It  is  distributed  to  the  right  auricle,  and  to  the  posterior  surface 
of  both  ventricles,  and  sends  a  large  branch  along  the  sharp  margin  of  the 
right  ventricle  to  the  apex  of  the  heart. 

ARTERIA    INNOMINATA. 

The  Arteria  innominata  (fig.  145,  No.  4)  is  the  first  artery  given  off  by 
the  arch  of  the  aorta.     It  is  an  inch  and  a  half  in  length,  and  ascends 
obliquely  towards  the  ridit  sterno-clavicular  articulation,  where  it  divides ' 
mto  the  right  carotid  and  right  subclavian  artery. 

Relations. — It  is  in  relation,  in/ronty  ivith  the  left  vena  innominata,  the 
thymus  gland,  and  the  origins  of  the  stemo-thyroid  and  stemo-hyoid  mus> 
clei,  which  separate  it  from  the  sternum.  Behind^  with  the  trachea,  pneu- 
t  24* 


282 


COMMON  CAROTID  ARTERIES. 


mogastric  nerve  and  cardiac  nerves ;  extemaily^  with  the  right  vena  inno- 
tuinala  and  pleura ;  and  ifUetnally,  with  the  origin  of  the  lett  carotid. 

Plan  of  ilie  Relations  of  the  Jirima  iTinomintUa. 

In  Front. 
Left  venft  inrKirniniita, 
Thymus  [rlnnd\ 
Sier  no-thyroid, 
St«rno-hyoid. 


JHght  Side. 
Right  vena  innominata, 
Pteufsu 


ItftSidi. 

LeA  carotid. 


BihintL 
Trachea, 

PneumogaatTic  nervo^ 
Cardiac  ncrvea. 

The  arteria  innorainata  occasionally  gives  off  a  small  branch,  which 
ascends  along  the  middle  of  the  tracheii  to  the  thyroid  gland.  This  branch 
was  described  by  Neubaiier,  and  Dr,  Harrison  names  it  the  middle  thyroid 
artery*  A  knowledge  of  iby  existence  is  important  in  performing  the  ope- 
ration  of  tracheotomy. 

COMMON   CAROTID   ARTERIES* 

The  common  carotid  arteries  (xot^a,  the  head,)  arise,  the  rif^ht  from  the 
bifurcation  of  llie  arteria  innominata  opposite  the  right  sterno-claWcular 
articulation,  the  left  from  the  arch  of  the  aorta*  It  follows,  therefore,  that 
the  right  carotid  is  shorter  than  the  left ;  it  is  also  more  anterior ;  and,  in 
consequence  of  proceeding  from  a  branch  instead  of  from  the  main  trunk, 
it  is  larger  than  its  fellow. 

The  Right  common  carotid  artery  (fig,  145,  No.  5)  ascends  the  neck 
perpendicularly,  from  the  right  sterno-ciavicular  yrticulation  to  a  level  with 
the  upi>er  border  of  the  thyroid  cartilage,  where  it  divides  into  the  external 
and  internal  carotid. 

The  Ijft  common  carotid  (fig.  145,  No.  11)  passes  somewhat  obliquely 
outwards  from  the  arch  of  the  aorta  to  the  side  of  the  neck,  and  thence 
upwards  to  a  levfl  wiili  the  upper  border  of  the  thyroid  cartilage,  where  it 
divides  like  the  right  common  carotid  into  the  external  and  internal  carotid. 

Relations, — The  right  common  carotid  rests,  first,  upon  the  longus  colli 
muscle,  then  upon  the  rectus  anticus  major,  the  sympathetic  nerve  being 
interposed.  The  inferior  thyroid  artery  and  recurrent  laryngeal  nerve 
pass  behind  it  at  its  lower  part.  To  its  inner  side  is  the  trachea,  recurrent 
lar}ngeal  nerve,  and  larynx  ;  to  its  outer  side^  and  enclosed  in  the  same 
sheath,  the  jtigiilar  vein  and  pneumogaslric  nerve;  and  in  fronts  the  sterno- 
thyroid, sterno-hyoid,  sterno- mastoid,  omo-hyoid,  and  platysma  muscles, 
and  the  descendens  noni  nerve.  The  left  common  carotid,  in  addition  to 
the  relations  just  enumerated,  which  are  common  to  both,  is  crossed  neai 
its  commencement  by  tlie  left  vena  innominata  ;  it  lies  upon  the  trachea  ; 
tlien  gets  to  its  side,  and  is  in  relation  with  the  oesophagus  and  thoracic 
duct ;  to  facilitate  the  study  of  these  relations^  I  have  arranged  them  in  8 
tabular  form. 


EXTERNAL  CAROTID  ARTERY. 


Plan  of  Relations  of  the  Common  Carotid  Artery. 

In  Front, 
Platysma, 

Descendens  noni  nervei 
Omo-byoid, 
Sterno-mastoid, 
Sternohyoid, 
Sterno-tbyroid. 


ExtimaUy. 

Ic^«rna.  jngular  vein, 
Pneumogastrio  nerve. 


Common  Carotid  Artery. 


IntimaUf, 
Trachea, 
Larynx, 
Recurrent  laryngeal  narvr 


Behind, 
Longns  colli, 
Rectus  anticus  migor, 
Sympathetic, 
Inferior  thyroid  artery, 
Recurrent  laryngeal  nerve. 


Additional  Relations  of  the  l^fi  Common  Carotid. 

In  Front,  Behind.  Internally, 

fjcft  vena  innominata.  Trachea.  Arteria  innominata, 

(Esophagus. 


Trachea. 
Thoracic  duct 


Externally 
Pleura. 


EXTERNAL  CAROTID  ARTERY. 

The  External  carotid  artery  ascends  nearly  perpendicularly  from  oppo- 
site the  upper  borcer  of  the  thyroid  cartilage,  to  the  space  between  the 
neck  of  the  lower  jaw  and  the  meatus  auditorius,  where  it  divides  into  the 
temporal  and  internal  maxillary  artery. 

Relations.  —  In  Jront  it  is  crossed  by  the  posterior  belly  of  the  digas- 
tricus,  stylo-hyoideus,  and  platysma  myoides  muscles ;  by  tfie  hypoglossal 
nerve  near  its  origin ;  higher  up  it  is  situated  in  the  substance  of  the 
parotid  gland,  and  is  crossed  by  the  facial  nerve.  Behind^  it  is  separated 
from  the  internal  carotid  by  the  stylo«pharyngeus  and  stylo-glos^ 
muscles,  glosso-pharyngeal  nerve,  and  part  of  the  parotid  gland. 

Plan  of  the  Relations  of  the  External  Carotid  Artery. 

In  Front, 
Platysma, 
Digastricus, 
Stylo-hyoid, 
Hypoglossal  nerve, 
Facial  nerve. 
Parotid  gland. 


External  Carotid  Artery. 


Behind, 
Stylo-pharyngena, 
Stylo-glossus, 
Glosso-pharjmgeal  nerve^ 
Parotid  gland. 
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Branches. — ^The  branches  of  the  external  carotid  are  eleven  in  number, 
anc*  may  be  arranged  into  four  groups,  viz. 

interior.  Posterior. 

1.  Superior  thyroid,  4.  Mastoid, 

2.  Lingual,  5.  Occipital, 


3.  Facial. 

Superior, 

7.  Ascending  pharyngeal, 

8.  Parotidean, 

9.  Transverse  facial. 


5. 
6. 


Posterior  auricular. 


Terminal, 

10.  Temporal, 

11.  Internal  maxillary. 


The  anterior  branches  arise  from  the  commencement  of  the  external 
carotid,  within  a  short  distance  of  each  other.  The  lingual  and  facial 
bifurcate,  not  unfrequently,  from  a  common  trunk. 

1,  The  SuPEBioR  THYROID  ARTERY  (the  first  of  the  branches  of  the  ex- 
ternal carotid)  curves  downwards  to  the  thyroid  gland  to  which  it  is  dis- 
tributed, anastomosing  with  its  fellow  of  the  opposite  side,  and  with  the 
inferior  thyroid  arteries.  In  its  course  it  passes  beneath  the  omo-hyoid, 
itemo-thyroid,  and  stemo-hyoid  muscles. 

Fig.  146.» 


Branches, — Hyoid, 

Superior  laryngeal. 
Inferior  laryngeal, 
Muscular. 


•  The  carotid  arteries,  with  the  branches  of  the  external  carotid.  1.  The  common 
carotid.  2.  The  external  carotid.  3.  The  internal  carotid.  4.  The  cafotid  foramen  in 
the  petrous  portion  of  the  temporal  bone.  5.  The  superior  thyroid  artery.  6.  Tlie  lin- 
fual  artery.  7.  The  facial  artery.  8.  The  mastoid  artery.  9.  The  Oi.c  pital.  10.  Tlw 
posterior  anriculai.  11.  The  transverse  facial  artery.  13.  The  internal  maxillnij. 
13.  The  temporaL     14.  The  ascending  pharyngeal  artery. 
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The  HyM  branch  passes  forwards  beneath  the  thyro-hyoideus,  and  is 

distributed  to  the  depressor  muscles  of  the  os  hyoides  near  their  insertion. 

The  Superior  laryngeal  pierces  the  thjTO-hyoidean  membrane,  in  com- 

Eany  with  the  superior  laryngeal  nerve,  and  supplies  the  mucous  mem- 
rane  and  muscles  of  the  larynx,  sending  a  branch  upwards  to  the 
epiglottis. 

The  Inferior  laryngeal  is  a  small  branch  which  crosses  the  crico-thyroi- 
dean  membrane  along  the  lower  border  of  the  thyroid  cartilage.  It  sends 
branches  through  the  membrane,  to  supply  the  mucous  lining  of  the  larynx, 
and  inosculates  with  its  fellow  of  the  opposite  side. 

The  Muscular  branches  are  distributed  to  the  depressor  muscles  of  the 
OS  hyoides  and  larynx.  One  of  these  branches  crosses  the  sheath  of  the 
common  carotid  to  the  under  suiface  of  the  sterno-mastoid  muscle. 

2.  The  Lingual  artery  ascends  obliquely  from  its  origin,  it  then 
passes  forwards  parallel  with  the  great  comu  of  the  os  hyoides ;  diirdly,  it 
ascends  to  the  under  surface  of  the  tongue ;  and,  fourfiily,  runs  forward 
in  a  serpentine  direction  to  its  tip  (under  the  name  of  the  ranine  artery)^ 
where  it  terminates  by  inosculating  with  its  fellow  of  the  opposite  side. 

Relations, — 'YYie  first  part  of  its  course  rests  upon  the  middle  constrictor 
muscle  of  the  pharynx,  being  covered  in  by  the  tendon  of  the  digastricus 
and  the  stylo-hvoid  muscle ;  the  second  is  situated  between  the  middle 
constrictor  and  hyo-glossus  muscle,  the  latter  separating  it  from  the  hypo- 
glossal nerve ;  in  the  third  part  of  its  course  it  lies  between  the  hyo-glossus 
and  genio-hyo-glossus;  and  in  the  fourth  (ranine)  rests  upon  the  lingualis 
to  the  tip  of  the  tongue. 

Branches. — Hyoid , 

Dorsalis  linguae, 
Sublingual. 

The  Hyoid  branch  runs  along  the  upper  border  of  the  os  hyoides,  and 
is  distributed  to  the  elevator  muscles  of  the  os  hyoides  near  their  origin, 
inosculating  with  its  fellow  of  the  opposite  side. 

The  Dorsalis  lingua  ascends  along  the  posterior  border  of  the  hyo* 
glossus  muscle  to  the  dorsum  of  the  tongue,  and  is  distributed  to  the 
ton^e,  the  fauces,  and  epiglottis,  anastomosing  with  its  fellow  of  the  op- 
posite side. 

The  Sublingual  branch,  sometimes  considered  as  a  branch  of  bifurca- 
tion of  the  lingual,  runs  along  the  anterior  border  of  the  hyo-glossus,  and 
is  distributed  to  the  sublingual  gland  and  to  the  muscles  of  the  tongue. 
It  is  situated  between  the  mylo-hyoideus  and  genio-hyo-glossus,  generally 
accompanies  Wharton's  duct  for  a  part  of  its  course,  and  sends  a  branch 
to  the  fraenum  linguae.  It  is  the  latter  branch  which  affords  the  consider 
able  haemorrhage  which  sometimes  follows  the  operation  of  snipping  the 
frainum  in  children. 

3.  Facial  ARTERY.  —  The  Form/ arfery  arises  a  little  above  the  greai 
comu  of  the  os  hyoides,  and  descends  obliquely  to  the  submaxillary  gland, 
in  which  it  lies  embedded.  It  then  curves  around  the  body  of  the  lower 
jaw,  close  to  the  anterior  inferior  angle  of  the  masseter  muscle,  ascends 
to  the  angle  of  the  mouth,  and  thence  to  the  angle  of  the  eye,  where  it  is 
named  the  angular  artery.    The  fecial  artery  is  tortuous  in  its  course 
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over  the  buccinator  muscle,  to  accommodate  itself  to  the  movements  of 
the  jaws. 

Ri'latmm, — Below  the  jaw  it  passes  beneath  the  digastricus  and  stylo- 
hyoid muscles;  on  the  body  of  the  lower  jaw  it  is  covered  by  tfie  platysma 
my  o  ides  J  and  at  the  angle  of  the  mouth  by  the  depressor  anguli  oris  and 
zygomatic  muscles.  It  rests  upon  the  submaxillary  gland^  the  lower  jaw, 
buccinator,  orbicularis  oris,  levator  angvdi  oris,  levator  labii  superioris 
propritis,  and  levator  labii  superinris  alatqtie  nasi. 

Its  branches  are  divided  into  those  which  are  pfiven  off  below  tlie  jaw 
and  tliose  on  tlie  face :  they  may  be  thus  arranged : — 

Below  the  Jaw, — Inferior  palatine, 
Submaxillary, 
Submental, 
Pterygoid. 

On  the  Face, — ^Masseteric, 

Inferior  labial, 
Inferior  coronaiy, 
Superior  coronary. 
Lateralis  nasi. 

The  Inferior  pahtine  branch  ascends  between  the  stylo-glossus  and 
utylo-pharyngeus  muscles,  to  be  distributed  to  the  tonsil  and  soft  palate, 
and  anastomoses  with  the  posterior  palatine  branch  of  the  blernal  maxil* 
laiY  artery. 

The  Submaxillary  are  four  or  five  branches  which  supply  the  submaxil- 
lary gland. 

The  Suhmenial  branch  runs  forwards  upon  the  mylo-hyoid  muscle,  under 
rover  of  the  body  of  the  lower  jaw,  and  anastomoses  with  branches  of  the 
sublingual  and  inferior  dental  artery. 

The  Pterygoid  branch  is  distributed  to  the  internal  pterygoid  muscle. 

The  Masseteric  branches  are  distributed  to  the  masseter  and  buceinator 
muscles. 

The  Inferior  labial  branch  is  distributed  to  the  muscles  and  integument 
of  the  lower  lip. 

The  Inferior  coronnry  runs  along  the  edge  of  the  lower  lip,  between  tlie 
raucous  membrane  and  the  orbicularis  oris ;  it  inosculates  with  the  cor- 
responding artery  of  the  opposite  side. 

The  Superior  coronary  follows  the  same  course  along  the  upper  lip,  in- 
osculating with  the  opposite  superior  coronary  artery,  and  at  the  middle 
of  tlie  lip  it  sends  a  branch  upwards,  to  supply  the  septum  of  the  nose  and 
the  mucous  membrane. 

The  Lateralis  nasi  is  distributed  to  the  ala  and  septum  of  tlie  nose, 

Tlie  Inosculntiovs  of  the  facial  artery  are  very  numerous :  thus,  it  anas* 
tbmoses  with  the  sublingual  bmnch  of  the  lingual,  with  the  ascending 
pharyngeal  and  posterior  pal?itine  arteries^  witli  the  inferior  dental  as  it  es- 
capes from  the  mental  foramen,  infra-orbital  at  the  infra-orbital  foramen, 
transverse  facial  on  the  side  of  the  fice,  and  at  tlie  angle  of  the  eye  with 
the  nasjd  and  frontal  branches  of  the  ophtiialmic  artery. 

The  fiicial  artery  is  subject  to  considerable  variety  in  its  extent :  it  not 
unfrequenijy  terminates  at  the  angle  of  the  nose  or  mouth,  and  is  rarely  ^ 
^mmetricai  on  both  sides  of  the  &ce. 
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4.  The  Mastoid  artery  turns  downwards  from  its  origin,  to  be  dis- 
mbuted  to  the  stemo-mastoid  muscle,  and  to  the  lymphatic  glands  of  the 
neck ;  sometimes  it  is  replaced  by  two  small  branches. 

5.  The  Occipital  artery,  smaller  than  the  anterior  branches,  passes 
backwards  beneath  the  posterior  belly  of  the  digastriciis,  the  trachelo- 
mastoid  and  stemo-mastoid  muscles,  to  die  occipital  groove  in  the  mastoid 
portion  of  the  temporal  bone.  It  then  ascends  between  the  splenius  and 
complexus  muscles,  and  divides  into  two  branches  which  are  distributed 
upon  the  occiput,  anastomosing  with  the  opposite  occipital,  the  posterior 
auricular,  and  temporal  artery.  The  hypoglossal  nerve  curves  around  this 
artery  near  its  origin  from  the  external  carotid. 

Brandies. — It  gives  off  only  two  branches  deser\'ing  of  name,  the  infe- 
rior meningeal  and  princeps  cervicis. 

The  Inferior  meningeal  ascends  by  the  side  of  the  internal  jugular  vein, 
and  passes  through  the  foramen  lacerum  posterius,  to  be  distributed  to 
the  dura  mater. 

The  Arteria  princeps  cervicis  is  a  large  and  irregular  branch.  It  de- 
scends the  neck  between  the  complexus  and  semi-spina)is  colli,  and  inos- 
culates with  the  profunda  cervicis  of  the  subclavian.  This  branch  is  the 
means  of  establishing  a  very  important  collateral  circulation  between  the 
branches  of  the  carotid  and  subclavian,  after  the  ligature  of  the  common 
carotid  artery. 

6.  The  Posterior  auricular  artery  arises  from  the  external  carotid, 
above  the  level  of  the  digastric  and  stylo-hyoid  muscles,  and  ascends  be- 
neath the  lower  border  of  the  parotid  gland,  and  behind  the  concha,  to  be 
distributed  by  two  branches  to  the  external  ear  and  side  of  the  head,  anas- 
tomosing with  the  occipital  and  temporal  arteries ;  some  of  its  branches 
pass  through  fissures  in  the  fibro-carlila^e,  to  be  distributed  to  the  anterior 
surface  of  the  pinna.  The  anterior  auricular  arteries  are  branches  of  the 
temporal. 

Branches, — The  posterior  auricular  gives  off  but  one  named  branch,  the 
styto-mastoidy  which  enters  the  stylo-mastoid  foramen  to  be  distributed  to 
the  aquaeductus  Fallopii  and  tympanum. 

7.  The  Ascending  pharyngeal  artery,  the  smallest  of  the  branches 
of  the  external  carotid,  arises  from  that  trunk  near  its  bifurcation,  and  as- 
cends between  the  internal  carotid  and  the  side  of  tlie  pharynx  to  the  base 
of  the  skull,  where  it  divides  into  two  branches ;  meningeal^  which  enters 
the  foramen  lacerum  posterius,  to  be  distributed  to  the  dura  mater ;  and 
pharyngeal.     It  supplies  the  pharynx,  tonsils,  and  £ustachian  tube. 

8.  The  Parotidean  arteries  are  four  or  five  large  branches  which  are 
given  off  from  the  external  carotid  whilst  that  vessel  is  situated  in  the  pa- 
rotid gland.  They  are  distributed  to  the  structure  of  the  gland,  their  ter- 
minal branches  reaching  the  integument  and  the  side  of  therface. 

9.  The  Transversalis  Faciei  arises  from  the  external  carotid,  whilst 
that  tmnk  is  lodged  within  tlie  parotid  gland;  it  crosses  the  massetei 
muscle,  lying  parmlel  with  and  a  little  above  Stenon's  duct ;  and  is  dis*- 
tributed  to  the  temporo-maxillary  articulation,  and  to  the  muscles  and  in* 
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tegument  nf  the  side  of  the  face,  inosculating  with  the  infra-orbital  and 
fecial  artery.     This  artery  is  not  unfrequently  a  branch  of  the  temporal* 

10*  Tiie  Temporal  ahtkry  is  one  of  the  two  terminal  branches  of  the ' 
external  carotid.     It  ascends  over  llje  root  of  the  zygoraa  ;  and,  at  about 
an  inch  and  a  half  above  the  zygomatic  arch,  divides  into  an  anterior  and 
a  posterior  temporal  branch.     The  anterior  temporal  is  distributed  over  i 
tlie  front  of  the  temple  and  arch  of  the  skull,  and  anastomoses  with  the 
opposite  anterior  temporal,  and  with  the  swpra-orbital  and  froirtal  artery. 
The  posterior  temporal  curves  upwards  and  backward^*,  and  inosculates^ 
with  Its  fellow  of  tlie  opposite  side,  with  the  posterior  auricular  and  occU 
pilal  artery. 

The  trunk  of  tlie  temporal  artery  is  cof  ered  in  by  the  parotid  gland  and 
by  the  attrahens  aurem  muscle,  and  rests  on  the  temporal  fascia. 

Branches, — Orbitar, 

Anterior  auricular, 
Middle  temporiil. 

The  OrhUar  artery  is  a  small  branch,  not  always  present,  which  passei  < 
forward  immediately  above  the  zygoma,  between  the  two  layers  of  the 
temporal  fascia,  and  inosculates  beneath  the  orbicularis  palpebrarum  with 
the  palpebral  arteries. 

The  Antenor  auriadar  arterief  are  distributed  to  the  anterior  portion 
of  the  pinna. 

The  Aliddle  temporal  branch  passes  through  an  opening  in  the  temporal 
fascia  immediately  above  the  zygoma,  and  supplies  the  temporal  muscle 
inosculating  with  the  deep  temporal  arteries. 

11.  The  Internal  maxillary  artery,  tlie  other  terminal  branch  of  the 
external  carotid,  has  next  to  be  examined.  * 

Dissection. — The  Internal  maxillary  artery  passes  inwards  behind  the 
neck  of  the  lower  jaw  to  the  deep  structures  in  the  face  ;  we  require, 
therefore,  to  remove  several  parts  for  the  purpose  of  seeing  it  completely. 
To  obtain  a  good  view  of  the  vessel,  the  zygoma  should  be  sawn  acrosi  , 
in  front  of  the  external  ear,  and  the  malar  bone  near  the  orbit.     Turn 
down  the  zygomatic  arch  with  the  masseter  muscle.     In  doing  this,  a 
small  artery  and  nerve  will  be  seen  crossing  the  sigmoid  notch  of  the^ 
lower  jaw,  and  entering  the  masseter  muscle  (ihe  masseteric).     Cut  away  ' 
the  tendon  of  the  temporal  muscle  from  its  insertion  into  the  coronoia 
process,  and  turn  it  upwards  towards  its  origin ;  some  vessels  will  be  seen  < 
entering  its  under  surface;  these  are  tlie  deep  temporaL     Then  saw  the 
ramus  of  the  jaw  across  its  middle,  and  dislocate  it  from  its  aiticulation 
with  tlje  temporal  bone.     Be  careful  in  doing  this  to  carry  the  blade  of 
the  knile  close  to  the  bone,  lest  any  branches  of  nerves  should  be  injured. 
Next  raise  this  portion  of  bone^  and  with  it  the  external  pterygoid  mtiscle. 
The  artery,  together  with  the  deep  branches  of  the  inferior  maxillary  nerve, 
will  be  seen  lying  on  the  pterygoid  muscles.     These  arc  to  be  careftillj 
freed  from  fat  and  areolar  tissue,  and  then  examined*  | 

This  artery  commences  in  the  substance  of  the  parotid  gland,  opposite 
the  meatus  auditorius  externus;  it  passes  in  the  first  instance  horizontally 
forward  behind  the  neck  of  the  lower  jaw ;  next,  curves  around  the  lowet 
border  of  the  external  pterygoid  muscle  near  its  origin,  and  ascends  ob- j 
tiquely  forwards  upon  the  outer  side  of  that  muscle  ;  it  then  passi 
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the  two  heads  of  the  external  pterrooid,  Fig.  147.» 

and  enters  the  pteiygo-maxillary  tossa. 

Occasionally  it  passes  between  the  two 

pterygoid  muscles,  without  appearing  on 

the  outer  surface  of  the  external  pteiy- 

goid.     In   consideration   of  its  course, 

this  artery  may  be  divided  into  three 

portions:    maxillary,    pterygoid,     and 

spheno-maxillsury. 

RelaUons. — The  maxillary  portion  is 
situated  between  the  ramus  of  the  jaw 
and  the  internal  lateral  ligament,  lying 
parallel  with  the  auricular  nerve;  the 
pterygoid  portion  between  the  external 
pter}'goid  muscle,  and  the  masseter  and 
temporal  muscle.  ITie  pterygo-maxillary  portion  lies  between  the  two 
heads  of  the  external  pteiygoid  muscle,  and,  in  the  spheno-maxillary  fossa, 
is  in  relation  with  Meckel's  ganglion. 


Maxillary  Portion. 
Tympanic, 
Inferior  dental, 
Arteria  meningea  media, 
Arteria  meningea  parva. 


Branches. 


Pterygoid  Portion. 
De^p  temporal  branches. 
External  pterygoid. 
Internal  pterygoid, 
Masseteric, 
Buccal. 


Pterygo-maxttlary  Portion. 
Superior  dental, 
Infra-orbital, 
Pteiygo-palatine, 
Spheno-palatine, 
Posterior  palatine, 
Vidian. 

The  Tympanic  branch  is  small,  and  not  likely  to  be  seen  in  an  ordmary 
dissection;  it  is  distributed  to  the  temporo-maxillary  articulation  and 
meatus,  and  passes  into  the  tympanum  through  the  fissura  Glaseri. 

The  If^irior  dental  descends  to  the  dental  foramen,  and  enters  the 
canal  of  the  lower  jaw  in  company  with  the  dental  nerve.  Opposite  the 
bicuspid  teeth  it  divides  into  two  branches,  one  of  which  is  continued  on- 
wards within  the  bone  as  &r  as  the  symphisis,  to  supply  the  incisor  teeth, 

*  1.  The  external  carotid  artery.  2.  The  trunk  of  the  transverse  facial  artery.  3,  4. 
The  two  terminal  branches  of  the  external  carotid.  3.  The  temporal  artery ;  and  4. 
I'he  internal  maxillary,  the  first  or  maxillary  portion  of  its  course ;  the  limit  of  this  por- 
tion is  marked  by  an  arrow.  5.  The  second,  or  pterygoid  portion^  of  the  artery  ;  uie 
limits  are  bounded  by  the  arrows.  6.  The  third  or  pterygo-mttxillary  portion.  Th» 
branches  of  the  maxillary  portion  are,  7.  A  tympanic  branch.  8.  The  arteria  meningea 
magna.  9.  The  arteria  meningea  parva.  10.  The  inferior  dental  artery.  The  branches 
of  the  second  portion  are  wholly  muscular,  the  ascending  ones  being  distributed  to  tne 
temporal,  and  the  descending  to  the  four  other  muscles  of  the  inter-maxillary  region, 
viz.  the  two  pterygoids,  the  masseter  and  buccinator.  The  branches  of  the  pierygo- 
maxillary  portion  of  the  artery  are,  11.  The  superior  dental  artery.  12.  The  infra-tir- 
bital  artery.  13.  The  posterior  palatine.  14.  The  spheno-palatine  nr  nasal.  15.  The 
pteiygo-palatine.  16.  The  Vidian.  *  The  remarkable  bend  which  the  third  portion 
of  the  artery  makes  as  it  turns  inwards  to  enter  the  pterygo-maxillary  fossa. 

25  T 
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while  the  other  escapes  with  the  nerve  at  the  mental  foi-ameo,  and  anasto^J 
moses  with  itie  inferior  labial  and  submental  branch  of  tiie  facikil.     It  sup*  J 
plies  the  teeth  of  tlie  lower  jaw,  sending  siDall  branches  along  the  cana' 
in  iheir  roots. 

The  Arteria  meningea  media  ascends  behind  the  temporo- maxillary  ar*! 
ticulation  to  the  foramen  spinosum  in  the  spinous  process  of  the  sphenoidj 
bone,  and  entering  the  cranium,  divides  into  an  anterior  and  a  posteriofl 
branch.     The  finterior  branch  crosses  the  great  ala  of  the  sphenoid  to  th€ 
groove  or  canal  in  the  anterior  inferior  angle  of  the  parietal  bone,  and  di* 
vides  into  branches,  which  ramify  upon  ihe  external  surface  of  the  dural 
mater,  and  anastomose  with  corresponding  branches  from  the  opposite 
side.     The  posterior  branch  crosses  the  squamous  portion  of  tlie  temporalj 
oone,  to  tlie  posterior  part  of  the  dura  mater  and  cranium.    The  branchefj 
of  the  arteria  meningea  media  are  distribyted  chietly  to  the  bones  of  tL 
skull ;  in  the  middle  fossa  this  artery  sends  a  small  branch  through  thi 
hiatus  Fallopii  to  the  facial  ner\*e. 

The  Meningea  parva  is  a  small  branch  which  ascends  to  the  foramen 
ovale,  and  passes  into  the  skull  to  be  distributed  to  the  Casserian  ganglion! 
and  dura  raater»     It  gives  ofl'a  twig  to  the  nasal  fossae  and  soft  palate. 

The  Aluscuiar  brandies  are  distributed,  as  their  names  imply,  to  the  fiveJ 
muscles  of  tlie  maxillary  region  ;  tlie  temporal  branches  (temporales  pro*! 
fun  da?)  are  two  in  number* 

The  Superior  denial  artery  is  given  off  from  the  internal  maxillar}',  jus 
as  that  vessel  is  about  to  make  its  turn  inwards  to  reach  die  spheno-max- 
illary  fossa.     It  descends  upon  tlie  tuberosity  of  tlie  superior  maxillary! 
bone,  and  sends  its  branches  through  several  small  foramina  to  supply  thef 
posterior  teeth  of  the  upper  jaw,  and  tlie  antrum.     The  terminal  branchei 
are  continued  forwards  upon  tlie  alveolar  process,  to  be  distributed  to  the 
gums  and  to  the  sockets  of  the  teeth. 

The  Iitfra-orbUal  would  a|^pear,  from  its  size,  to  be  the  proper  con 
tin  nation  of  the  artery.      It  runs  along  the  infra-orbital  canal  with  the| 
superior  maxillary  nerve,  sending  branches  into  the  orbit  and  downwards,, 
through  canals  in  the  bone,  to  supply  the  mucous  lining  of  the  antruti 
and  tiie  leeUi  of  the  upper  jaw,  and  it  emerges  on  the  tace  at  the  infra«j 
orbital  foramen.     Tht;  branch  which  supplies  tlie  incisor  teeth  is  the 
riar  deixfal  artery  ;  on  the  face  the  infra-orbital  inosculates  with  the  lacial 
and  transverse  facial  arteries. 

The  Pterygo-fMiiatine  is  a  small  branch  which  passes  through  the 
pter}^go-paiatine  canal,  and  supplies  the  upper  part  of  the  pharynx  and 
Eustachian  tube. 

The  Sp^teno-palatiney  or  nasal,  enters  tlie  superior  meatus  of  the  nose 
through  the  sphe no-palatine  foramen,  in  company  with  the  nasal  branches 
of  Meckel's  ganglion,  and  divides  into  two  bnmches ;  one  of  which  is 
distributed  in  the  mucous  membrane  of  the  septum,  while  the  other  sup- 
plies the  mucous  membrane  of  the  lateral  wall  of  the  nares,  together  with 
die  sphenoid  and  ethmoid  cells. 

Tne   PoderioT  palatim  artery  descends  along  the  posterior  palatined 
canal,  in  company  wiin  the  posterior  palatine  branches  of  Meckel's 
glion,  to  tlie  posterior  palatme  foramen  ;  it  then  curves  forward,  lying 
a  groove  upon  the  bone,  and  is  distributed  to  the  palate.     While  in  ll 
|K»sterior  palatine  canal  it  sends  a  branch  backwards,  through  the  small 
posterior  palatine  foramcDj  to  supply  the  soft  palatej  and  anteriorly  it  d\Sr 
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tributes  a  branch  to  the  anterior  palatine  canal,  which  reaches  the  nares, 
and  inosculates  with  the  branches  of  the  spheno-palatine  artery. 

The  Vidian  branch  passes  backwards  along  the  pterygoid  canal,  and  is 
distributed  to  the  sheath  of  the  Vidian  nerve,  and  to  the  Eustachian  tube. 


INTERNAL  ^CAROTID  ARTERY. 

The  internal  carotid  artery  curves  slightly  outwards  from  the  bifurcation 
of  the  common  carotid,  and  then  ascends  nearly  perpendicularly  through 
the  maxillo-pharyngeal  space*  to  the  carotid  foramen  in  the  petrous  bone. 
It  next  passes  inwards,  along  the  carotid  canal,  forwards  by  the  side  of 
the  sella  turcica,  and  upwards  by  the  anterior  clinoid  process,  where  it 
pierces  the  dura  mater,  and  divides  into  three  terminal  branches.  The 
course  of  this  artery  is  remarkable  for  the  number  of  angular  curves  which 
it  forms ;  one  or  two  of  these  flexures  are  sometimes  seen  in  the  cervical 
portion  of  the  vessel,  near  the  base  of  the  skull ;  and  by  the  side  of  the 
sella  turcica  it  resembles  the  italic  letter  5,  placed  horizontally. 

Relations, — In  consideration  of  its  connexions,  the  artery  is  divisible 
into  a  cervical,  petrous,  cavernous,  and  cerebral  portion.  The  Cervical 
portion  is  in  relation  posteriorly  with  the  rectus  antic  us  majpr,  sympathetic 
nerve,  pharyngeal  and  laryngeal  nerves,  which  cross  behind  it,  and  near 
the  carotid  foramen  with  tlie  glosso-pharyngeal,  pneumogastric,  and  hypo- 
glossal nerves,  and  partially  with  the  internal  jugular  vein.  Internally  it 
is  in  relation  with  the  side  of  the  pharynx,  the  tonsil,  and  the  ascending 
pharyngeal  arteiy.  Externally  with  the  internal  jugular  vein,  glosso- 
pharyngeal, pneumogastric,  and  hypo-glossal  nerves;  and  in  front  with 
the  styTo-glossus,  and  stylo-pharyngeus  muscle,  glosso-pharyngeal  nerve, 
and  parotid  gland. 

Plan  of  the  Relations  of  the  Cervical  Portion  of  the  Internal  Carotid 

Artery, 

In  Front. 
Parotid  gland, 
Styloglossus  muscle, 
Stylo-pharyngeus  muscle, 
Glosso-pharyngeal  nerve. 


hUemally, 

Pharynx, 
Tonsil, 

Ascending  pharyn* 
geal  Biteiy. 


Internal  Carotid 
Artery. 


KxtemdUy, 

Jugular  vein, 
Glosso-pharyngeal, 
Pneumogastric, 
Hyi)o-glo8«al  nerve. 


Behind, 
Superior  cervical  ganglion, 
Pneumogastric  nerve, 
Glosso-pharyngeal  nerve, 
Pharyngeal  nerve, 
Superior  laryngeal  nerve, 
Sympathetic  nerve, 
Rectus  anticus  major. 

The  Petrous  portion  is  separated  from  the  bony,  wall  of  the  carotin 
canal  by  a  lining  of  dura  mater ;  it  is  in  relation  with  the  carotid  plexus, 
and  is  covered  in  by  the  Casserian  ganglion. 

*  Fa?  the  boundarieB  of  thii  space  see  pngo  188. 
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The  Cavernous  portion  is  situated  in  the  inner  wall  of  the  cavemoui  { 

sinus,  and  is  in  relation  by  its  outer  side  wilh  tlie  lining  membrane  of  ih<s 
sinus,  the  sixth  nerve,  and  the  ascending  branches  of  tiie  carotid  plexus. 
The  third,  fourth,  and  ophthalmic  nerves  are  placed  in  Uie  outer  wall  of 
the  cavernous  sinus,  and  are  separated  from  the  arter}*  by  the  lining  mem- 
brane of  the  sinus. 

The  Cerebral  portion  of  the  artery  is  enclosed  in  a  sheath  of  the  arach 
noid,  and  is  in  relation  with  the  optic  nen^e.  At  its  point  of  division  it  i 
situated  in  the  6ssure  of  Sylvius* 

Branches, — The  cervical  portion  of  the  internal  carotid  gives  off  no 
branches :  from  tlie  other  portions  are  derived  the  following: — 

Tympanic  J 

Anterior  meningeal, 

Ophthalmic, 

Anterior  cerebral , 

Middle  cerebral, 

Po  ster ior  c  o  m  mu  nicating, 

Choroidean. 

T!ie  Tympanic  is  a  small  branch  which  enters  the  tympanum  dirougb  a 
minute  foramen  in  the  carotid  canal. 

The  Jinterior  meningeal  is  distributed  to  the  dura  mater  and  Casserian 
ganglion. 

The  Ophthalmic  artery  arises  from  the  cerebral  portion  of  the  internal 
carotid,  and  enters  the  orbit  through  the  foramen  opticum,  immediately  to 
the  outer  side  of  the  optic  nerve.  It  tlien  crosses  the  optic  nerve  to  the 
inner  wall  of  the  orbit,  and  runs  along  the  lower  border  of  the  superior 
oblique  muscle,  to  the  inner  angle  of  the  eye,  where  it  divides  into  two 
terminal  branches^  the  frontal  and  nasal* 

Branches. — The  branches  of  the  ophthalmic  artery  may  be  arranged  into 
two  groups:  first,  those  distributed  to  the  orbit  and  surrounding  parts ; 
and,  secondly,  those  w^hich  supply  the  muscles  and  globe  of  the  eye. 
They  are— 


First  Group. 

Lachrj^mal, 

Supra- orbital, 

Posterior  ethmoidalj 

Anterior  ethmoidal, 

Palpebral, 

Frontal, 

Nasal. 


Second  Group, 

Muscular, 
Anterior  cUiary, 
Ciliary  short  and  long, 
Centralis  retinae. 


The  Lachrymal  is  the  first  branch  of  the  ophthalmic  arterj%  and  is  usa 
ally  given  off  immediately  before  that  artery  enters  the  optic  foramen*  If 
follows  the  course  of  the  lachrymal  nerve,  along  the  upper  border  of  the 
external  rectus  muscle,  and  is  distributed  to  the  lachrymal  ^land.  ITie 
small  branches  which  escape  from  the  gland  supply  the  conjunctiva  and 
upper  eyehd.  The  lachrymal  artery  gives  off  a  vwlar  branch  which  pasasoi 
through  the  malar  bone  into  the  femporal  fossa  and  inosculates  with  the 
deep  temporal  arteries,  while  some  of  its  branches  become  subcutaneous* 
911  the  cheek,  and  anastomose  with  the  transverse  facial. 
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Tlie  SuprorOfbUal  artery  follows  the  course  of  the  frontal  nerve,  restbg 
on  the  levator  palpebr®  muscle ;  it  passes  through  the  supra-orbital  fora- 
men, and  divides  into  a  superficial  and  deep  branch,  which  are  distributed 
to  the  muscles  and  integument  of  the  forehead,  and  to  the  pericranium. 
At  the  supra-orbital  foramen  it  sends  a  branch  inwards  to  the  diplo^. 

The  Ethmoidal  arteries,  posterior  and  anterior,  pass  through  the  eth- 
moidal foramina,  and  are  distributed  to  the  falx  cerebri  and  to  the 
ethmoidal  cells  and  nasal  fossae.     The  latter  accompanies  the  nasal  nerve. ' 

The  Palpebral  arteries,  superior  and  inferiotj  are  given  off  from  the 
ophthalmic,  near  the  inner  an^e  of  the  orbit;  ihey  encircle  the  eyelids, 
forming  a  superior  and  an  infenor  arch  near  the  borders  of  the  lids,  between 
the  orbicularis  palpebrarum  and  tarsal  cartila^.  At  the  outer  angle  of  the 
eyelids  the  superior  palpebral  inosculates  with  the  orbitar  branch  of  the 
temporal  artery.  The  inferior  palpebral  artery  sends  a  branch  to  the  nasal 
duct. 

The  Frontal  artery,  one  of  the  tenninal  branches  of  the  ophthalmic, 
emerges  from  the  orbit  at  its  inner  anele,  and  ascends  along  the  middle 
of  the  forehead.  It  is  distributed  to  me  integument,  muscles,  and  peri- 
cranium. 

The  JSTasal  artery,  the  other  terminal  branch  of  the  ophthalmic,  passes 
out  of  the  orbit  above  the  tendo  oculi,  and  divides  into  t>^'o  branches ;  one 
of  which  inosculates  with  the  angular  artery,  while  the  other,  the  dorsalis 
nasi,  runs  along  the  ridge  of  the  nose,  and  is  distributed  to  the  integument 
of  that  organ.  The  nasal  artery  sends  a  small  branch  to  the  lachrymal 
sac. 

The  Muscular  branches^  usually  two  in  number,  superior  and  inferior j 
supply  the  muscles  of  the  orbit ;  and  upon  the  anterior  aspect  of  the  globe 
of  Uie  eye  give  off  the  anterior  ciliary  arteries,  which  pierce  the  sclerotic 
near  its  margin  of  connection  with  the  cornea,  and  are  distributed  to  the 
iris.  It  is  the  congestion  of  these  vessels  that  gives  rise  to  the  vascular 
zone  around  the  cornea  in  iritis. 

The  Ciliary  arteries  are  divisible  into  three  groups,  short,  long,  and 
anterior. 

The  Short  ciliary  are  very  numerous ;  they  pierce  the  sclerotic  around 
the  entrance  of  the  optic  nerve,  and  supply  the  choroid  coat  and  ciliary 
processes.  The  lor^  cUiary,  two  in  number,  pierce  the  sclerotic  on  oppo- 
site sides  of  the  globe  of  the  eye,  and  pass  forwards  between  it  and  the 
choroid  to  the  iris.  They  form  an  arterial  circle  around  the  circumference 
of  the  iris  b^  inosculating  with  each  other,  and  from  this  circle  branches 
are  given  off  which  ramify  in  the  substance  of  the  iris,  and  form  a  second 
circle  around  the  pupil.  The  anterior  cUiary  are  branches  of  the  muscular 
arteries ;  they  terminate  in  the  great  arterial  circle  of  the  iris. 

The  Centralis  retime  artery  pierces  the  optic  nerve  obliquely,  and  passes 
forwards  in  the  centre  of  its  cylinder  to  the  retina,  where  it  divides  into 
branches,  which  ramiiy  in  the  inner  layer  of  that  membrane.  It  supplies 
the  retina,  hyaloid  membrane,  and  zonula  ciliaris;  and,  by  means  of  a 
branch  sent  forwards  through  die  centre  of  the  vitreous  humour  in  a  tubular 
sheath  of  the  hyaloid  membrane,  the  capsule  of  the  lens. 

The  .interior  cerAral  artery  passes  forwards  in  the  great  longitudina. 
fissure  between  the  two  hemispheres  of  the  brain ;  then  curves  backwards 
along  the  corpus  callosum  to  its  posterior  extremity.  It  gives  branches 
26* 
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to  the  olfactory  and  optic  nerves,  to  the  under  surface  of  the  anterior  lol 
the  third  venlrifle,  the  corpus  callosuui,  and  the  inner  surfrire  of  the 
hemispheres.  The  two  anterior  cerebral  arteries  are  connected  soon  after 
their  origin  by  a  short  anastomosing  trunk,  tlie  anterior  commumcaiing 
artery. 

The  Middle  cerebral  artery^  larger  than  the  preceding,,  passes  outwards 
along  the  fissure  of  Sylvius,  and  divides  into  thrt^e  principal  branches, 
which  supply  the  anterior  and  middle  lobes  of  the  brain,  and  the  island 
of  Reih  Near  its  origin  it  gives  off  tlie  numerous  small  branches  which 
enter  the  substantia  perforata,  to  hv  distributed  to  the  corpus  stria tura. 

The  Posterior  Communicaiin^  artejy^  vGTy  variable  in  size,  sometimefj 
double,  and  sometimes  alto^etlier  absent,  passes  backwards  and  inoscu- 
lates with  the  posterior  cerehral,  a  branch  of  tJie  basilar  arter}^  Occa- 
sionally it  is  so  large  as  to  take  the  place  of  the  posterior  cerebral 
arterjr. 

The  Chormdean  is  a  small  branch  which  is  given  off  from  the  internal 
carotid,  near  the  origin  of  the  posterior  communicating  arterj',  and  passes 
beneath  the  edge  of  the  middle  lobe  of  the  brain  to  enter  the  descending 
cornu  yf  the  lateral  ventricle*  It  is  distributed  to  the  choroid  plexus,  and 
to  the  walls  of  the  middle  comu. 


SUBCLAVIAN    ABTEEY, 

The  Subclavian  artery^  on  the  right  side,  arises  from  the  arteria  inno- 
minata,  opposite  the  ste mo-clavicular  articylation,  and  on  tlie  left,  from 
llie  arch  of  the  aorta.  The  right  is  consequently  shorter  than  the  letl,  and 
is  situated  ncfirer  the  anterior  wall  of  the  chest ;  it  is  also  somewhat  greater 
in  diameter,  from  being  a  branch  of  a  branch,  in  place  of  a  division  from 
the  main  trunk. 

The  course  of  the  subclavian  artery  is  divisible,  for  the  sake  of  precision 
and  surgical  observation,  into  three  portions.  The  first  portion  of  tlie 
right  and  It^ft  arteries  difft!rs  in  its  course  and  relations  in  correspondence 
Willi  the  dissimilarity  of  origin  of  the  respective  arteries.  The  otlier  two 
portions  are  precisely  alike  on  both  sides. 

The^rst  portion^  on  the  right  side^  ascends  obliquely  outwards  to  the 
inner  border  of  tlie  scalenus  antic  us.  On  the  kft  side  it  ascends  perpen- 
dicularly to  the  inner  border  of  that  muscle.  The  second  portion  cur\'ea 
outwards  behind  tlie  scalenus  amicus  ;  and  the  third  portion  passes  down- 
wards and  outwards  beneath  the  clavicle,  to  the  lower  border  of  the  first 
rib,  where  it  becomes  the  axillary  artery. 

Reiatifyns, -^The  Jirst  porti(^n^  on  the  right  sidcj  h  in  relation,  in  Jront 
with  the  internal  jugular  and  subclavian  vein  at  their  point  of  junction, 
and  is  crossed  by  tlie  pueumogastric  nerve,  cardiac  nerves,  and  phrenic 
nerve.  Behind  and  beneath  it  is  invested  by  tlie  pleura,  is  crossed  by  the 
right  recurrent  laryngeal  nerve  and  vertebral  vein,  and  is  in  relation  witli  . 
the  transverse  process  of  the  seventh  cervical  vertebra.  The  Jirst  portion 
on  the  ^  side  is  in  relation  in  front  w^ith  the  pleura,  the  vena  innomi- 
nata,  the  pneumogastric  and  phrenic  nerves  (which  lie  parallel  to  it),  and 
tlie  left  carotid  artery.  To  its  inner  side  is  tlie  oesophagus ;  to  its  outm 
sifie  the  pleura ;  and  behind^  the  thoracic  duct,  longus  colli,  and  veitebral 
rolumn 
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Plan  of  the  BeloHans  of  the  First  Portion  of  the  Right  Subdavian  Artery 

In  Front, 

Internal  jugular  vein, 
Subclavian  vein, 
Pneumogastric  nerve, 
Cardiac  nerves, 
Phrenic  nerve. 


Right  Subclavian  Artery. 


Behind  and  Beneath. 

Pleura, 

Recurrent  laryngeal  nerve. 

Vertebral  vein, 

Transverse  process  of  the  7th  cervical  vertebra. 


Plan  of  the  Relations  of  the  First  Portion  of  the  Left  Subclavian  Artery. 

In  Front, 

Pleura, 
*  Vena  innominata, 

Pneumogastric  nerve, 
Phrenic  nerve, 
Left  carotid  artery. 


Inner  Side. 
CEsophagus. 


Left  Subclavian  Artery. 


Outer  Side. 
Pleura. 


Behind. 
Thoracic  duct, 
Longus  colli, 
Vertebral  column. 

The  Second  portion  is  situated  between  the  two  scaleni,  and  is  supported 
by  the  margin  of  the  first  rib.  The  scalenus  anticus  separates  it  from  the 
subclavian  vein  and  phrenic  nerve.  Behind,  it  is  in  relation  with  the 
brachial  plexus. 

The  Third  portion  is  in  relation,  in  fronts  with  the  subclavian  vein  and 
mibclavius  muscle ;  behind^  with  the  brachial  plexus  and  scalenus  posti- 
cus ;  below  with  the  first  rib ;  and  above  with  the  supra-scapular  arteiy 
and  platysma. 

Plan  of  the  Relations  of  the  Third  Portion  of  the  Subclavian  Artery. 

jSbooe. 
Supra-scapular  artery, 
Platysma  myoides. 


In  Front. 

Subclavian  vein, 
Bubclavius. 


Subclavian  artery. 
Third  portion. 


Sehina. 

Brachial  plexus. 
Scalenus  posticus 


Below. 
First  ribw 
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Branches. — The  greater  part  of  the  branches  of  the  subcla^  iaji  are  giveii.1 
off  from  the  artery  before  it  arrives  at  the  margin  of  the  first  rib.     The 
profunda  cenicis  and  superior  intercostal  frequently  encroach  upon  the 
second  portion,  and  not  unfrequeetly  a  branch  or  branches  may  be  found 
proceeding  from  the  third  portion* 

The  primary  branches  are  five  in  numberj  the  first  three  being  ascend- 
ing, and  the  remaining  tM'o  descending :  they  are  the 

Vertebral, 


Thyroid  axis, 

Profunda  cenricis, 
Superior  intercostal, 
Internal  mammary. 


'  Inferior  thyroid, 
Supra-scapular, 
Posterior  scapular, 

^  Superficial  cervicis. 


The  Vertebral  artery  is  the  first  and  the  largest  of  the  branches  i 
the  subclavian  artery ;  it  ascends  through  tlie  foramina  in  the  trans^'er^ 

processes  of  all  the  cervical  vertebrae,  ex- 
Fig.  148.»  ceptine  the  last ;  then  winds  backwards 
around  tlie  articulating  process  of  the  atlas ; 
and  J  piercing  tlie  dura  mater,  enters  die  skuU 
th  rough  the  f b  rame  n  m  agn  u  m .  Th  e  two  arte- 
ries  unite  at  the  lower  border  of  tlje  pons 
7  VaroHi,  to  form  the  basilar  artery^  In  the 
foramina  of  the  transverse  processes  of  the 
vertebrae  the  artery  lies  in  front  of  the  cer- 
vical nerves. 

Dr.  John  Davyf  has  obsen^ed  that,  when 
the  vertebnd  arteries  difler  in  size,  the  left  is 
generally  the  larger:  thus  in  ninety-eighi 
cases  he  found  the  left  vertebral  the  larger 
twenty-six  times,  and  the  right  only  eighL 
In  the  same  number  of  cases  he  found  a 
small  band  stretchiDg  across  the  cylinder  of 
the  basilar  artery,  near  the  junction  of  the  two  vertebral  arteries,  seventeen 
limes,  and  in  a  few  instances  a  small  communicating  trunk  between  the 
two  vertebra!  arteries  previously  to  their  union.  I  have  several  tiroes  seen 
this  communicating  branch,  and  have  a  preparation  now  before  me  in 
which  it  is  exhibited. 

The  Basil  AH  artery,  so  named  from  its  position  at  the  base  of 
brain,  runs  forw^ards  to  the  anterior  border  of  the  pons  Varolii,  where  i 
divides  into  four  ultimate  branches,  two  to  either  side. 

Branches. — ^The  branches  of  the  vertebral  and  basilar  arteries  are  the 
follow*ing : — 

•  The  bmtiobes  of  the  riffht  fttbclavian  artery,  1.  The  arteria  fnooininata,  2,  The 
right  oamtid.  3.  The  fir^t  portion  of  the  subclavian  arterjr.  4.  The  Mcond  portion 
\  The  tbifd  portion.  6.  The  vertebral  artery.  7»  The  iorerior  thyroid.  8.  Th©  ihyfojd 
axis.  9^  The  viipci'rflciiiLis  cervicis,  tO.  The  profunda  cervicii.  IK  Tl)e  posterior 
scapular  or  transversal  it  coilL  12.  Tho  flapra*acapii]ar.  13,  Tha  internal  tnaoina&rf 
axreiy.      H,  The  snperior  intercotiaL 
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Lateral  spinal. 
Posterior  meningeal, 
Vertebral^    <  Anterior  spinal, 
Posterior  spinal, 
Inferior  cerebellar. 

{Transverse, 
Superior  cerebellar, 
Posterior  cerebral. 

The  Lateral  spinal  branches  enter  the  intervertebral  foramina,  and  are 
distributed  to  the  spinal  cord  and  to  its  membranes.  Where  the  vertebral 
artery  curves  aroun^  the  articular  process  of  the  atlas,  it  gives  off  several 
muscular  branches. 

The  Posterior  meningeal  are  one  or  two  small  branches  which  enter  the 
cranium  through  the  foramen  magnum,  to  be  distributed  to  the  dura  mater 
of  the  cerebellar  fossse,  and  to  the  falx  cerebelli.  One  branch,  described 
by  Soemmering,  passes  into  the  cranium  along  the  first  cervical  nerve. 

The  interior  spinal  is  a  small  branch  which  unites  with  its  fellow  of  the 
opposite  side,  on  the  fi^nt  of  the  medulla  oblongata.  The  artery  formed 
by  the  union  of  these  two  vessels,  descends  along  the  anterior  aspect  of 
die  spinal  cord,  to  which  it  distributes  branches. 

The  Posterior  spinal  winds  around  the  medulla  oblongata  to  the  poste- 
rior aspect  of  the  cord,  and  descends  on  either  side,  communicating  veiy 
fireely  with  the  spinal  branches  of  the  intercostal  and  lumbar  arteries. 
Near  its  commencement  it  sends  a  branch  upwards  to  the  four  ventricle. 

The  Inferior  cerebellar  arteries  vrind  around  the  upper  part  of  v  the  me- 
dulla oblongata  to  the  under  surface  of  the  cerebellum,  to  which  they  are 
distributed.  They  pass  between  the  filaments  of  origin  of  the  hypo- 
glossal nerve  in  their  course,  and  anastomose  with  the  superior  cerebellar 
arteries. 

The  Transverse  branches  of  the  basilar  artery  supply  the  pons  Varolii, 
and  adjacent  parts  of  the  brain.  One  of  these  branches,  larger  than  the 
rest,  passes  along  the  crus  cerebelli,  to  be  distributed  to  the  anterior  bor- 
der of  the  cerebellum.     This  may  be  called  the  middle  cerebellar  artery. 

The  Superior  cer^llar  arteries,  two  of  the  terminal  branches  of  the 
basilar,  wind  around  the  crus  cerebri  on  each  side,  lying  in  relation  with 
the  fourth  nerve,  and  are  distributed  to  the  upper  surface  of  the  cerebellum, 
inosculating  \^ith  the  inferior  cerebellar.  This  artery  gives  off  a  small 
branch,  which  accompanies  the  seventh  pair  of  nerves  into  the  meatus 
auditorius  intemus. 

The  Posterior  cerebral  arteries,  the  other  two  terminal  branches  of  the 
basilar,  wind  around  the  crus  cerebri  at  each  side,  and  are  distributed  to 
flie  posterior  lobes  of  the  cerebrum.  They  are  separated  from  the  supe^ 
rior  cerebellar  arteries,  near  their  origin,  by  the  third  pair  of  nerves,  and  are 
in  close  relation  with  the  fourth  pair,  in  their  course  around  the  crura 
cerebri.  Anteriorly,  near  their  origin,  they  give  off  a  tuft  of  small  vestels, 
which  enter  the  locus  perforatus,  and  they  receive  the  posterior  communi- 
catmg  arteries  firom  the  internal  carotid.  They  also  send  a  branch  to  the 
velum  interpositum  and  plexus  choroides. 

The  communications  established  between  the  anterior  cerebral  arteries 
in  front,  and  the  internal  carotids  and  posterior  cerebral  arteries  behind, 
by  the  communicating  arteries,  constitute  the  circle  of  Willis.     This 


SOS 


SUPRA-SCAPULAR   ARTERY. 


remarkable  coraraunication  at  the  base  of  the  brain  is  formed  by  the  ant^ 
nor  communicaUog  branch,  anterior  cerebrals,  and  internal  carotid  arteries,"^ 

Fig.  149« 


In  frontj  and  by  the  posterior  commuRicating,  posterior  cerebrals,  aotl 
basilar  artery,  behind. 

The  Thyroid  axis  is  a  short  trunk,  which  divides  almost  immediately 
after  its  origin  into  four  branches,  some  of  which  are  occasionaJly-branches 
yf  the  subclavian  artery  itself. 

The  IiTFERioR  THYRoro  ARTRRY  ascends  oblicjuely  in  a  serpentine  course 

behind  the  sljeatli  of  the  carotid  vessels,  to  the  mferior  part  of  tlie  thyroid 
gland,  to  whicb  it  is  distributed  ;  it  sends  branches  also  to  the  trachea, 
lower  part  of  the  lar>Tix,  and  opsaphagajs.  It  is  in  relation  with  the  middle 
cervical  ganglion  of  the  sympatlietic,  which  lies  in  front  of  it. 

The  Sdpra-scapular  artery  (transversalis  humeri)  passes  obliquely 

outwards  behind  the  clavicle,  and  over  the  ligament  of  tlie  supra-scapular 
notch,  to  the  supra-spinatus  fossa.  It  crosses  in  its  course  the  scalenuit 
anticus  muscle,  phrenic  nerve,  and  subclavian  artery,  is  distributed  to  the 

•  The  ciTcfe  of  Willis.  Tlie  arteries  have  references  only  on  one  side,  on  nccoum  of 
tlieir  !>ymrT]f>irlcal  disiribtition.  1.  The  yeiiebr&l  arteries.  2,  The  two  anterior  spjnaj 
bmtiches  uniting  to  form  a  aingrle  vessel,  3,  One  of  the  posierior  »pinal  wterie*.  4.  Th« 
posterior  mi^ninKeal.  5.  llie  inferior  cerebeHar.  6,  The  bafiilar  artery  giving  off  itj 
iransverse  brBnehes  to  either  njtle.  7.  The  superior  cerebellar  artery.  8,  The  poTierior 
cerebral  9.  The  posterior  communicating  branch  of  the  intetiial  carotid.  10.  The  in- 
t*»rniil  enrnticl  «rtf»ry»  showing  the  curvatures  it  make*  within  liie  skull.  11.  Tb©  oph* 
ihalmic  artery  divided  arro*»,  1^.  The  middle  cercbml  artery.  13.  The  antcnot  cer^ 
bral  arteries  connected  by,  14.  The  anterior  oominunicating  artery. 
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muscles  on  the  dorsum  of  the  scapula,  and  inosculates  with  the  posterior 
scapular,  and  beneath  the  acromion  process  with  the  dorsal  branch  of  the 
subscapular  artery.  At  the  supra-scapular  notch  it  sends  a  large  branch  to 
the  trapezius  muscle.  The  supra-scapular  artery  is  not  unfrequently  a 
biunch  of  the  subclavian. 

The  Posterior  scapular  artery  (transversalis  colli)  passes  trans- 
versely across  the  subclavian  triangle  at  the  root  of  the  neck,  to  the  supe- 
rior angle  of  the  scapula.  It  then  descends  along  the  posterior  border  of 
that  bone  to  its  inferior  angle,  where  it  inosculates  with  the  subscapular 
artery,  a  branch  of  the  axiUaiy.  In  its  course  across  the  neck  it  passes  in 
front  of  the  scalenus  anticus,  and  across  the  brachial  plexus ;  in  the  rest 
of  its  course  it  is  covered  in  by  the  trapezius,  levator  anguli  scapulae, 
rhomboideus  minor,,and  rhomboideus  major  muscles.  Sometimes  it  passes 
behind  the  scalenus  anticus,  and  between  the  nerves,  which  constitute  the 
brachial  plexus.  This  artery,  which  is  very  irregular  in  its  origin,  pro- 
ceeds more  frequently  from  the  third  portion  of  the  subclavian  artery  than 
from  the  first. 

The  posterior  scapular  ^ves  branches  to  the  neck,  and  opposite  the 
angle  of  the  scapula  inosculates  with  the  profunda  cervicis.  It  supplies 
the  muscle^  along  the  posterior  border  of  the  scapula,  and  establishes  an 
important  anastomotic  communication  between  the  branches  of  the  exter- 
nal carotid,  subclavian,  and  axillary  arteries. 

The  SuPERFiciALis  CERVICIS  artery  (cervicalis  anterior)  is  a  small 
vessel,  which  ascends  upon  the  anterior  tubercles  of  the  transverse  pro- 
cesses of  the  cervical  vertebrse,  lying  in  the  groove  between  the  scalenus 
anticus  and  rectus  anticus  major.  It  is  distnbuted  to  the  deep  muscles 
and  glands  of  the  neck,  ana  sends  branches  through  the  intervertebral 
foramina  to  supply  the  spinal  cord  and  its  membranes. 

The  Profunda  cervicis  (cervicalis  posterior)  passes  backwards  between 
the  transverse  processes  of  the  seventh  cervical  and  first  dorsal  vertebrae, 
and  then  ascends  the  back  part  of  the  neck,  between  the  complexus  and 
semi-spinalis  colli  muscles.  It  inosculates  above  with  the  prmceps  cervicis 
of  the  occipital  artery,  and  below,  by  a  descending  branch,  with  the  pos- 
terior scapular. 

The  Superior  intercostal  artery  descends  behind  the  pleura  upon 
the  necks  of  the  first  two  ribs,  and  inosculates  with  the  first  aortic  inter- 
costal. It  gives  off  two  branches  which  supply  the  first  two  intercostal 
spaces. 

The  Internal  mammary  artery  descends  by  the  side  of  the  sternum, 
resting  a^nst  the  costal  cartilages,  to  the  diaplu*agm ;  it  then  pierces  the 
anterior  fibres  of  the  diaphragm,  and  enters  the  sheath  of  the  rectus,  where 
it  inosculates  with  the  epigastric  artery,  a  branch  of  the  external  iliac.  In 
the  upper  part  of  its  course  it  is  crossed  by  the  phrenic  nerve,  and  lower 
down  lies  between  the  triangularis  stemi  and  the  internal  intercostal^ 
muscles. 

The  Branches  of  the  internal  mammary  are, — 

Anterior  intercostal,  Mediastinal, 

Mammary,  Pericardiac, 

Comes  neivi  phrenici,  Musculo-phreni<£     ^ 


soo 
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The  Ardt^ior  iniercastals  supply  the  intercostal  muscles  of  the  front  of  1 
the  cliest,  and  inosculate  with  the  aortic  intercostal  arteries,  £ach  of  tli#J 
first  tlirce  anterior  intercostals  gives  ot^'  a  large  branch  to  the  luammaryl 
gland,  which  anastomoses  freely  with  tlrie  tlioracic  branches  of  tlie  axillaiyl 
artery ;  the  corresponding  branches  tVom  the  remaining  intercostals  supplW 
the  integu merit  and  pectoralis  major  muscle,  I'here  are  usually  two  an«| 
tenor  intercostal  arteries  in  each  space.  I 

l^he  Comes  nervi  phrenici  is  a  long  and  slender  branch  wWch  accom*] 
panies  the  phrenic  nerve.  J 

The  tnediasthial  and  pericardiac  branches  are  small  vessels  distributed] 
to  the  anterior  mediastinumj  tlie  thymus  gland,  and  pericardium* 

The  Musculo'phrenk  artery  winds  along  ijie  attachment  of  the  diaphragmj 
to  tlie  ribs,  supplying  ttiat  muscle,  and  sending  branches  to  the  infenC" 
intercostal  spaces,  '*  The  mammar)'  arteries/'  says  Dr*  Harrison,  **  ar 
remarkable  for  the  number  of  their  inosculations,  and  for  the  distant  partfl^ 
of  the  arterial  sysiera  which  they  serve  to  connect.  They  anastomose  with 
each  other,  and  their  inosculations,  with  tfie  thoracic  aorta,  encircle  the 
thorax.  On  llie  parietes  of  tliis  cavity  their  branches  connect  tlie  axUlary 
and  subclavian  arteries ;  on  the  diaphragm  tliey  form  a  link  in  the  chain 
of  inosculations  between  the  subclavian  artery  and  abdominal  aorta,  and 
in  the  parietes  of  tlie  abdomen  tliey  form  an  anastomosis  most  /emarkable 
for  the  distance  between  those  vessels  which  it  ser\  es  to  connect ;  namely, 
the  arteries  of  the  superior  and  inferior  extremities,'* 

Varieties  of  the  subclavian  Artenes, — Varieties  in  these  arteries  are  Tare|l 
that  which  most  frequently  occurs  is  tJie  origin  of  the  right  subclavian,! 
from  the  left  e3ttremity  of  the  arch  of  die  aorta,  below  the  left  subclavian 
artery.  The  vessel,  in  this  case,  curves  behind  the  crsopliagus  and  rig" 
carotid  arterj',  and  sometimes  between  the  oesophagus  and  trachea,  to  t 
upper  border  of  the  first  rib  on  the  right  side  of  tlie  chest,  where  it  assume 
its  ordinarj'  course.  In  a  case*  of  subclavian  aneurism  on  the  right  side^J 
above  the  clavicle,  which  hap|>ened  during  the  summer  of  1839,  Mr.  Lis 
ton  proceeded  to  perform  tlie  operation  of  tying  the  carotid  and  snbclaviai 
arteries  at  their  point  of  division  from  the  innominata.  Upon  reaching 
the  spot  where  the  bifurcation  should  have  existed,  he  found  that  ther 
was  no  subclavian  artery,  Witli  the  admirable  self-possession  which  di»»I 
tinguishes  this  eminent  surgeon  in  all  cases  of  emergency,  he  continuedT 
his  dissection  more  deeply,  towards  the  vertebral  column,  and  succeeded] 
in  securing  the  artery.  It  was  ascertained  af\er  death,  that  the  arteriai 
innominata  was  extremely  short,  and  that  tlie  subclavian  was  given  off  j 
witliin  tlie  chest  from  the  posterior  aspect  of  its  trunk,  and  pursued  a  deepj 
course  to  the  upper  margin  of  the  first  rib.  In  a  preparation  which  waii 
shown  to  me  in  Heidelberg  some  years  since  by  Professor  Tiedemann  J 
the  right  subclavian  artery  arose  from  the  thoracic  aorta,  as  low  down  afll 
the  fourth  dorsal  vertebra,  and  ascended  from  that  point  to  the  border  oM 
the  first  rib.  Varieties  in  the  branches  of  the  subclavian  are  not  unfre*! 
^juent ;  the  most  interesting  is  tlie  origin  of  the  left  vertebral  firom  the  arcliJ 
^  of  the  aorta,  of  which  I  pofisess  several  piieparations. 
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Tlie  <uUlary  artery  forms  a  gentle  curv  e  through  the  middle  of  the 

•  Tfa^K  caAi  if  recorded  in  the  Lancei,  voL  L  1839-40^  pp.  37  ind  419. 


AXILLARY   ARTERY — BRANCHES. 


301 


axillary  space  from  the  lower  border  of  the  6rst  rib  to  the  lower  border  of 
the  lalissimus  dorsi,  where  k  becomes  the  brachial. 

Relations, — After  emerjt^ing  from  beneath  the  margin  of  the  costo-cora- 

f  oid  membrane,  it  is  in  relation  with  the  amllary  vein,  which  lies  at  first 

to  the  inner  side,  and  then  in  front  of  the  aner)\     Near  the  middle  of  the 

mxiila  it  is  embraced  by  the  tw^o  heads  of  the  median  nerve,  and  is  covered 

in  by  the  pectoral  muscles*     Upon  the  inner  or  thoracic  side  it  is  in  rela- 

I  tion,  first,  with  the  first  intercostal  mascle ;  it  next  rests  upon  the  first 

Iserration  of  the  serratus  magnus ;  and  is  then  separated  from  the  chest  by 

}i€  brachial  plexus  of  nerves.     By  its  outer  or  humeral  siJe  it  is  at  first 

^separated  from  the  brachial  plexus  by  a  triangular  interval  of  areolar  tis- 

I  lue  ;  it  next  rests  against  the  tendon  of  the  subscapularis  muscle ;  and 

l^lhirdly,  upon  the  coraco-brachialis  muscle. 

The  relations  of  the  axillary  artery  may  be  thus  arranged : — 

In  Front,  Inner  or  Thoracic  Side,       Outer  or  Humeral  Side, 

First  intercostal  muscle,  Plexus  of  nerves, 

First  serration  of  serra-  Tendon   of  snb- 

t\is  magnus,  scapularis, 

Plexus  ol  nerves.  Coraco-brachialis. 


Pectoral  is  major, 
Pectoralis  minor, 
Pectoralis  major. 


Branches, — The  branches  of  the  Jiiillary  artery  are  seven  in  number : 

Thoracica  acromialis,  Fig.  150.» 

Syperior  thoracic, 

Interior  thoracic, 

Tboracica  axillaris, 

Subscapular, 

Circumflex  anterior, 

Circumtiex  posterior. 


yj 


The  thoracica  acromialis  and  superior 
thoracic  are  found  in  the  trianoiilar  space 
above  tlie  pectoralis  minor.  The  inferior 
thoracic  and  tboracica  axillaris,  below  tlie 

Sectoral  is  minor.     And  the  three  remaining 
ranches  below  the  lower  border  of  the  sub- 
scapularis* 

The  Thoracica  acromialis  is  a  short  trunk 
which  ascends  to  the  space  above  the  pec- 
toralis minor  muscle,  and  divides  into  tliree 
branches,  thoracic ^  which  is  distributed  to 
the  pectoral  muscles  and  mammarj'  gland ; 
acromial^  which  passes  outwards  to  the 
acromionf  and  inosculates  wiUi  brauches  of 
the  supra-scapular  artery ;  and  descendingy 
which  follows  the  interspace  between  the 
deltoid  and  pectoralis  major  muscles,  and 
.,18  in  relation  with  the  cephalic  vein.  • 

•  The  axillary  and  bmcliial  arieryt  with  ihcir  hranches.     1.  Tlie  deltoid  motcle.     *d 

'he  hiceps.     3.  The*  teri'liiiou:!^  proee**?  given  ofT  fmm  thn  london  of  the  bicpp'^,  to    !!<• 

Plfrep  Ta^cia  of  thei  fore^arm,     Ir  i«i  this  prot-eii  which  *ppn rates  ihe  median  basitic  veir 

'ffom  lUe  brarliial  artery.    4.  Tlie  imier  border  of  the  bfachialis  aiiiicoa  mo«cle.    5.  The 

stipulator  lorigu8»      C*  The  coraco-brachialis.      7.  The  middio   portion  of  the  triceui 

26 
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The  Superior  thoracic  (short)  frequently  arises  by  a  comuion  trunk  wilM 
the  preceding ;  it  runs  along  the  upper  border  of  the  pectoralis  minorij 
and  is  distributed  to  tiie  pectoral  muscles  and  mammary  gland,  inoscuhit 
iag  with  tJie  intercostal  antl^ammary  arteries, 

The  Inferior  thoracic  (lon^  external  mammary)  descends  along^ 
lower  border  of  the  pectorahs  minor  to  the  side  of  the  chest.     It  is  distri»l 
buted  to  the  pectorahs  major  and  inlnor^  serratus  magnus,  and  subscapvi-| 
laris  muscle,  to  the  axillary  glands  and  mammary  gland ;  inosculatinj 
^\*ith  the  superior  thoracic,  intercostal^  and  mammary  arteries. 

The  Thoradca  axillaris  is  a  small  branch  distributed  to  the  plexus  of  j 
nerves  and  glands  in  the  axilla.     It  is  frequently  derived  from  one  of 
other  thoracic  branches. 

I'he  Subscnpular  artery^  the  largest  of  the  branches  of  the  axillar>%  runs 
along  ttie  lower  border  of  the  subscapukiris  muscle,  to  the  inferior  angle 
of  the  scapula,  vvhere  it  inosculates  with  the  posterior  scapular,  a  branch 
of  the  subclavian.  It  supplies,  in  its  course,  the  muscles  on  the  under 
surftice  and  inferior  border  of  the  scapula,  and  the  side  of  the  chest*  At 
about  an  inch  and  a  half  from  the  axillar}',  it  gives  oflTa  large  branch,  the 
dofsaiis  scapuiai^  which  passes  backwards  through  the  triangular  space 
bounded  by  the  teres  minor,  teres  major,  and  scapular  head  of  the  triceps, 
and  beneath  the  infra-spinatus  to  llie  dorsum  of  the  scapula,  where  it  is 
dislributed,  inosculating  with  the  supra-scapular  and  posterior  scapular 
arteries. 

The  Circximjlex  artenes  wind  around  the  neck  of  the  humerus.  The 
anterior y\ery  small,  passes  beneath  the  coraco-brachialis  and  short  head 
of  the  biceps,  and  sends  a  branch  upwards  along  tl»e  bicipital  groove  to 
supply  the  shoulder  joint. 

The  Posterior  cvrcumjkx^  of  larger  size,  passes  backwards  througii  the 
quadrangular  space  bounded  by  the  teres  minor  and  major,  the  scapulai 
head  of  the  triceps  and  the  humerus,  and  is  distributed  to  the  deltoid 
muscle  and  joint*  Sometimes  this  arterj'  is  a  braneh  of  the  superior  pro* 
fun  da  of  the  brachial  It  then  ascends  behind  the  tendon  of  the  teres 
major,  and  is  distributed  to  the  deltoid  without  passing  through  the  quad* 
rangular  space.  The  posterior  circumflex  artery  sends  branches  to  the 
shoulder  joint. 

Varieties  nf  the  ^fixillary  artery, — The  most  frequent  peculiarity  of  tliis 
kind  is  the  division  of  the  vessel  into  two  trunks  of  equal  size :  a  muscular 
trunk,  which  gives  off  some  of  the  ordinary  axillar)'  branches  and  supplies 
the  upper  arm,  and  a  continued  trunk,  which  represents  tlie  brachial  ar- 
ter}^  The  next  most  frequent  variet)'  is  the  high  division  of  the  ulnar^ 
which  passes  down  the  arm  by  the  side  of  the  brachial  artery,  an«l  superfi 
cially  to  the  muscles  proceeding  from  the  inner  condyle,  to  its  ordinar 
distribution  in  the  hand.     In  this  course  it  lies  immediately  beneath  thi 

must^lp.  8.  lid  inner  ben<t.  9.  The  axillftry  ariciy.  10.  The  braelnai  wtery;^-*  tliirfc 
line  miirk«  ihe  limit  betwoei'n  tticsK"  twn  vessels,  1 1,  The  thomcioa  BcromiotiP  ari<^ff 
dividing^  inia  its  ilireo  bramttieB;  Uie  number  restt  upon  ihe  cormcoid  prcx:e»».  l*i^.  Tb« 
siiperioT  and  iiiArior  rborncic  arteries,  13.  Ttie  sorratuM  rna^us  muscle,  14.  'T\%%\ 
6i}b»capulnr  artery,  TU<^  poffterior  ^trctimfleJt  and  thorncica  aj[illnns  bntnche^  are  \ 
in  ibe  fiiture  between  ilio  iliferior  thomcic  and  suloacapulA/.  Ths  anterior  •'in  kmiti..t^ 
U  ob»erved,  between  tbc  two  heads  nf  iLe  bleeps,  croMtng  ibe  leck  of  lii- 
15,  The  «ipcrior  profunda  artery.  IG.  Tbe  inferior  profunda.  17.  The  an 
maj^na  inosculating  inferiorly  with  ilie  anterior  ulnar  recurrent.  18.  The  teimutuli 
of  the  EUperior  profunda.  ino^rulntinK  with  the  radial  recurrent  la  the  interspMO  ' 
tweeii  tbe  bracfaialb  anticut  and  §upiaator  longiu. 
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dieep  fascia  of  the  fore-arm,  and  may  be  seen  and  felt  pulsating  beneath 
the  integument.  The  high  division  of  the  radial  from  the  axillary  is  rare. 
In  one  instance,  I  saw  the  axillary  artery  divide  into  tliree  branches  of 
nearly  equal  size  which  passed  together  dowa  the  arm,  and  at  the  bend 
of  the  elbow  resolved  themselves  into  radial,  ulnar,  and  interosseous.  But 
the  most  interesting  variety,  both  in  a  physiological  and  surgical  sense,  is 
that  described  by  Dr.  Jones  Quain,  in  his  "  Elements  of  Anatomy."  "  I 
found  in  the  dissecting-room,  a  few  years  ago,  a  variety  not  hitherto  no- 
ticed ;  it  was  at  first  taken  for  the  ordinary  hi<^h  division  of  the  ulnar 
artery.  The  two  vessels  descended  from  the  point  of  division  at  the  bor- 
der of  the  axilla,  and  lay  parallel  with  one  another  in  their  course  through 
the  arm ;  but  instead  of  diverging,  as  is  usual,  at  the  bend  of  the  elbow, 
they  converged,  and  united  so  as  to  form  a  short  trunk  which  soon  divided 
a^ain  into  the  radial  and  ulnar  arteries  in  the  regular  way."  In  a  subject, 
dissected  by  myself,  this  variety  existed  in  both  arms ;  and  I  have  seen 
several  instances  of  a  similar  kind. 


BRACHIAL    ARTERY. 

The  Brachial  artery  passes  down  the  inner  side  of  the  arm,  from  the 
lower  border  of  the  latissimus  dorsi  to  the  bend  of  tlie  elbow,  where  it  di- 
vides into  the  radial  and  ulnar  arteries. 

Relations. — ^In  its  course  downwards,  it  rests  upon  the  coraco-brachialis 
muscle,  internal  head  of  the  triceps,  brachialis  anticus,  and  the  tendon  of 
the  biceps.  To  its  inner  side  is  the  ulnar  nerve ;  to  the  outer  side,  the 
coraco-brachialis  and  biceps  muscles ;  in  front  it  has  the  basilic  vein,  and 
is  crossed  by  the  median  nerve.  Its  relations,  within  its  sheath,  are  the 
Tens  comites. 

Plan  of  the  Selations  of  the  Brachial  Artery. 

In  Front. 

Basilic  vein, 
Beep  fascia, 
Median  nerve. 


ItmerSidt. 
Ulnar  nerve. 


Brachial  artery.' 


Outer  Side. 
Coraco-brachialiti 
Biceps. 


'  Behind, 

Short  head  of  triceps, 
Coraco-brach  ia  I  is, 
'  Brachialis  amicus. 

Tendon  of  biceps. 

The  branches  of  the  brachial  artery  are,  the— 

Superior  profunda. 
Inferior  profunda, 
Anastomotica  magna, 
Muscular. 

The  Superior  profunda  arises  opposite  the  lower  border  of  the  latissimus 
dorsi,  and  winds  around  the  humerus,  between  the  triceps  and  the  bone, 
to  die  space  between  the  brachialis  anticus  and  supinator  longus,  where  it 
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inosculates  with  the  radial  recurrent  branch-  It 
accomfianies  the  musculo-spiral  nerve.  In  ha 
course  it  gives  oU'  the  posterior  articular  artery, 
M'hich  desc:en(is  to  the  elbow  joint,  and  a  more 
superficial  branch  which  inosculates  with  the  in- 
terosseous articular  artery. 

The  Inferior  profunda  arises  from  about  the 
middle  of  the  brachial  artery,  and  descends  to 
the  space  between  the  inner  condyle  and  olecra- 
non in  company  with  the  ulnar  nerve,  where  it 
inosculates  with  the  posterior  ulnar  recurrent. 

The  Jinastomotim  magna  is  p^ven  off  nearly 
at  right  angles  from  the  brachial,  at  about  two 
inches  above  the  joint.  It  passes  directly  inwards, 
and  divides  into  two  branches  which  inosculate 
with  t>ie  anterior  and  posterior  ulnar  recurrent 
arteries  and  with  the  inferior  profunda. 

The  Musadar  branches  are  distributed  to  the 
muscles  in  the  course  of  the  artery,  viz.  to  the 
coraco'bracbialis,  biceps,  deltoid,  brachialis  aoo 
ticus  and  triceps. 

Varieties  of  the  Brachial  Jirtery. — The  most 
frequent  pecdiarity  in  the  distribution  of  branches 
from  this  artery  is  the  high  division  of  the  radial, 
which  arises  generally  from  about  the  upper  tliird 
of  th^  brachial  arterj^and  descends  to  its  normal 
position  at  the  bend  of  the  elbow.  The  ulnar 
artery  sometimes  arises  from  the  brachial  at 
about  two  inches  above  tJje  elbow,  and  pursues 
either  a  syperficial  or  deep  course  to  the  wrist ; 
and,  in  more  than  one  instance,,  I  have  seen  the  interosseous  artery  arise 
from  the  brachial  a  little  above  the  bend  of  the  elbow.  ^Fhe  two  profunda 
arteries  occasionally  arise  by  a  common  trunk,  or  there  may  be  two  superior 
profundae. 


RADIAL    ARTERY. 

The  Radial  arteryy  one  of  the  divisions  of  the  brachial,  appears,  from 
its  direction,  to  be  the  continuation  of  that  trunk.  It  runs  along  the  radial 
side  of  the  fore-arm,  from  the  bend  of  the  elbow  to  the  wrist ;  it  there 
turns  around  the  base  of  the  thumb,  beneath  its  extensor  tendons,  and 

•  The  arteriei  of  the  fore-arm.  1.  The  lower  part  of  the  bice f»?  muscle.  2,  The  inner 
condyle  of  the  humeruft  with  the  bumerakl  origin  of  the  pronntor  radii  terei  and  flexor 
rurpi  nulialt:4  divi<let!  across,  3.  The  deep  portion  of  \}%e  pronator  radii  teres.  4*  The 
supinator  !on§rui  muscle,  5.  The  flexor  lonjfuw  pollici*,  6.  The  pronator  qtiBdrvti|».  7. 
The  flexor  profiinrhii  di|ritorum«  B.  The  flexor  carpi  iilnarb,  9.  The  annular  Himment 
with  the  tendons  p&9stn{r  beneath  it  into  the  pnlm  of  the  hand ;  the  figure  i*  ptneod  oa 
the  tendon  of  the  pnlmari^  lonjruB  mUBcle,  dirided  oloac  to  its  insertion.  10,  The  bnichiMi 
artery,  1 1.  The  ana^tomotiea  motcna  inosculating  superiorlj  with  the  inferior  profiinda« 
anil  inferiorly  with  the  anterior  ulna  reeurrmiL  12,  The  mdinl  artery.  13,  The  rmdiat 
recurrent  nrtery  ino^culaiing  with  the  termination  of  the  auperior  profunda,  14,  Th«  i 
fuperflcmtis  voIie.  ITk  The  ulnar  artery.  16.  l\s  luperflicinl  palmar  arch  giving  oflf  di-  | 
gital  branchea  tu  three  Angers  and  a  half.  17.  The  magna  pollicis  and  mdialit  arteriM^ 
IH  The  poiterior  ulnar  recurrent  19.  The  anterior  interosseous  artery.  20.  The  ] 
r»or  mtefotteoiis,  as  it  ii  pMiing  through  *be  interosseous  tnembmne. 
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passes  between  the  two  heads  of  the  first  dorsal  iiLerosseous  muscle,  into 
the  palm  of  the  hand.    It  then  crosses  the  metacarpal  bones  to  the  ulnar 
side  of  the  hand,  forming  the  deep  palmar  archj  and  termmatcs  by  inoscu 
iating  with  the  superficisu  palmar  arch. 

In  the  upper  half  of  its  course,  the  radial  arteiy  is  situated  between  the 
supinator  longus  muscle,  by  which  it  is  overlapped  superiorly,  and  the 
pronator  radii  teres ;  in  the  lower  half,  between  the  tendons  of  the  supina- 
tor longus  and  flexor  carpi  radialis.  It  rests  in  its  course  downwards, 
upon  the  supinator  brevis,  pronator  radii  teres,  radial  origin  of  the  flexor 
sublimis,  fl^or  longus  pollicis,  and  pronator  quadratus ;  and  is  covered 
in  by  the  integument  and  fasciae.  At  the  wrist  it  is  situated  in  contact 
with  the  dorsal  carpal  ligaments  and  beneath  the  extensor  tendons  of  the 
thumb ;  and,  in  the  palm  of  the  hand,  beneath  the  flexor  tendons.  It  ie 
accompa^ied  by  venae  comites  throughout  its  course,  and  by  its  middle 
third  is  in  close  relation  with  the  radid  nerve. 

Plan  qf  the  Relations  of  the  Radial  Artery  in  the  Fore-arm. 

In  Front. 
Beep  fascia, 
Supinator  longus. 


In/ntr  Side. 

Pronator  radii  teres, 
Flexor  carpi  radialis. 


Radial  artery. 


Outer  8idi. 

Supinator  longus, 
Radial   nerve  •  (middle 
third  of  its  course). 


Bekmd. 
Supinator  breyis. 
Pronator  radii  teres. 
Flexor  sublimis  digitonun. 
Flexor  longus  pollicis. 
Pronator  quadratus, 
Wrist  joint. 

The  Branches  of  the  radial  artery  may  be  arranged  into  three  groups, 
corresponding  with  the  three  regions,  the  fore-arm,  the  wrist,  and  the 
hand ;  they  are — 

(  Recurrent  radial, 
I  Muscular, 
f  Superficialis  vote, 
I  Carpalis  anterior, 
-l  Caipalis  posterior, 

Metacarpalis, 
[  Dorsales  pollicis. 
'  Princeps  pollicis, 

Radialis  indicis, 

Interosseae, 

Perforantes. 

The  Recurrent  branch  is  given  off  immediately  below  the  elbow ;  it  as- 
cends in  the  space  between  the  supinator  longus  and  brachialis  anticus  to 
supply  the  joint,  and  inosculates  with  the  terminal  branches  of  the  superior 
pronmda.     This  vessel  gives  off  numerous  muscular  branches. 

The  Muscular  branches  are  distributed  to  the  muscles  on  the  radial  side 
ofdief<»^arm. 


Fare-amij 


Wrist, 


Hand, 
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The  Saperficialis  votiS  is  given  off  from  the  radia]  artery  while  at  llie 
wrist.  It  passes  between  the  fibres  of  the  abductor  polli<:is  muscle,  anil 
[inosculates  with  the  termination  of  llie  ulnar  arter)',  completing  the  sujier- 
rficial  palmar  arch.  This  artery  is  very  variable  in  size,  being  sometiraea 
las  large  as  the  continuation  of  the  radiaJ,  and  at  other  times  a  mere  rau^ 
icular  ramuscuhis,  or  entirely  %vanting ;  when  of  large  size  it  supplies  the 
Ipalmar  side  of  the  thumb  and  die  radial  side  of  die  index  finger. 

The  Carpal  branches  are  intended  for  die  su|>ply  of  the  wrist,  the  ante- 

Itior  carpal  in  front  ^  and  die  posterior  j  the  larger  of  the  two,  behind.     The 

mlis  postenor  crosses  the  carpus  transversely  to  the  ulnar  border  of  the 

bandj  where  it  inosculates  with  the  j>oslerior  caq^al  branch  of  die  ulnar 

Fartery.    Superiorly  it  sends  branches  which  boseulate  with  the  termination 

[of  the  anterior  interosseous  artery  ;  inferiorly  it  gives  off  posterior  irUeros- 

'Seous  branches^  which  antistomose  widi  die  perforating  branches  of  the 

deep  palmar  arch,  and  then  run  forward  upon  the  dorsal  interossei  mu9^ 

cles. 

The  Metacarpal  branch  runs  forward  on  the  second  dorsal  interosseous 
muscle,  and  inosculates  with  the  digital  branch  of  die  superficial  palmar 
arch,  which  supplies  the  adjoining  sides  of  die  index  and  middle  tintiers. 
Sometimes  it  is  of  large  size,  and  the  true  continuation  of  tlxe  radial  af- 
ter)-. 

The  D&rsaies  poUici^  are  two  small  branches  which  run  along  the  sides 
of  the  dorsal  aspect  of  the  thumb. 

The  Princeps  pollicis  descends  along  the  border  of  the  metacarpal  bone, 
between  the  abductor  indicis  and  adductor  pollicis  to  ttie  ba.se  of  the  first 
phalanx,  where  it'  divides  into  two  branches,  which  are  distributed  to  the 
two  sides  of"  the  palmar  aspect  of  the  thumb. 

The  Radiatis  indich  is  also  sittiated  between  the  abductor  indicis  and 
the  adductor  pollicis,  and  runs  along  the  radial  side  of  tlie  index  finger, 
forming  its  collateral  artery.  This  vessel  is  frequently  a  branch  of  the 
princeps  pollicis. 

The  InterosxeiSy  three  or  four  in  number,  are  branches  of  the  deep  pal- 
mar arch ;  they  pass  forward  upon  the  interossei  muscles,  and  inosculate 
with  the  digital  branches  of  die  superficial  arch,  opposite  the  heads  of  the 
metacarpal  bones. 

The  PerfornnleSy  three  in  number,  pass  directly  backwards  between  tlie 
heads  of  the  dorsal  interossei  muscles,  and  ii^osculate  with  the  posterior 
interosseous  arteries, 

ULNAR    AETERY, 

The  Ulruir  artery^  the  other  division  of  the  brachial  artery,  crosses  1 
arm  obliquely  to  ti)e  commencement  of  its  middle  third  ;  it  then  runs  dov 
ilie  yhtar  side  of  tlie  ibre-arm  to  die  wrist,  crosses  the  annular  ligament, 
and  forms  the  superficial  palmar  arch,  which  terminates  by  inosculating 
with  the  superficialis  vol^. 

Relations,  —  In  the  upper  or  oblique  portion  of  its  course,  it  lies  upon 
the  brachialis  anticus  and  tiexor  profundus  digitorura  ;  and  is  covered  in 
by  the  superficial  layer  of  muscles  of  the  fi*re-arm  and  by  the  median  nerve^ 
In  the  second  part  of  its  coyrs^e,  it  is  placed  upon  the  flexor  profundus  and 
pronator  quadratus,  lying  between  the  flexor  carpi  nlnaris  and  tiexnr  sub- 
limis  digitorum.  While  crossing  the  annular  ligament  it  is  protected  from 
mjury  by  a  strong  tendinous  arch,  thrown  orer  it  from  the  pisiform  bone; 
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and  in  the  palm  it  rests  upon  the  tendons  of  the  flexor  sublimis,  being 
severed  in  by  the  palmaris  brevis  muscle  and  palmar  fiaiscia.  It  is  accom- 
panied in  its  course  by  the  vense  comites,  and  is  in  relation  with  the  ulnar 
nervp  for  the  lower  two-thirds  of  its  extent. 

Plan  of  the  BelaHons  of  the  Ulnar  Artery. 

In  Front. 

Deep  fascia, 

Superficial  layer  of  muscles, 

Median  nerve. 

In  the  Hand. 

Tendinous  arch  from  the  pisiform  bone» 

Palmaris  brevis  muscle, 

Palmar  fascia. 


Inner  Side. 
Flexor  carpi  ulnaris, 
Ulnar  nerve  (lower 
two-thirds). 


Ulnar  artery. 


Outer  Side. 
Flexor  sublimis  digi- 


Bekind, 

Brachialis  amicus, 

Flexor  profundus  digitorum. 

Pronator  quadratus. 

In  the  Hand. 

Annular  ligament. 
Tendons  of  the  flexor  ^blimis  digitorum. 

The  Branches  of  the  ulnar  artery  may  be  arranged,  like  those  of  the 
radial,  into  three  groups : — 


Fore-armj 

fVrist, 
Handy 


Anterior  ulnar  recurrent, 

Posterior  ulnar  recurrent, 

T  ^  {  Anterior  interosseous. 

Interosseous,     J  posterior  interosseous. 
^  Muscular. 
{  Carpalis  anterior, 
I  Carpalis  posterior. 

Digitales. 


The  Anterior  ulnar  recurrerU  arises  immediately  below  the  elbow,  and 
ascends  in  front  of  the  joint  between  the  pronator  radii  teres  and  brachialis 
anticus,  where  it  inosculates  with  the  anastomotica  magna  and  inferior 
profunda.  The  two  recurrent  arteries  frequently  arise  by  a  common 
trunk. 

The  Posterior  ulnar  recurrent j  larger  than  the  preceding,  arises  imme- 
diately below  the  elbow  joint,  and  passes  backwards  beneath  the  origins 
of  the  superficial  layer  of  muscles ;  it  then  ascends  between  the  two  heads 
of  the  flexor  carpi  ulnaris,  and  beneath  the  ulnar  nerve,  and  inosculates 
with  the  inferior  profunda  and  anastomotica  magna. 

The  Common  interosseous  artery  is  a  short  trunk  which  arises  from  the 
ahiar,  opposite  the  bicipjtal  tuberosity  of  the  radius.  It  divides  into  two 
bmches/the  anterior  and  posterior  interosseous  arteries. 
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The  ^finienoT  interosseous  passes  down  the  fore^arm  upon  the  intertss 

ous  membrane,  between  the  flexor  profundus  cligitormn  and  flexor  lon^is^ 
pollicis,  and  behind  the  pronator  quadratus.  In  the  latter  position  it] 
pierces  the  interosseous  membrane,  and  descends  to  the  back  of  the  wrist^I 
where  it  inosculates  with  the  posterior  carpal  branches  of  tlie  radial  anclj 
ulnar.  It  is  retained  in  connexion  with  the  interosseous  membrane  bjj 
means  of  a  thin  aponeurotic  arch. 

The  anterior  interosseous  artery  sends  a  branch  to  the  median  nerve,] 
which  it  accompanies  into  the  hand.  The  medmn  artery  is  sometimes  of  I 
large  size,  and  occasionally  lakes  the  place  of  tpie  superficial  palmar  arch,  j 

Tbe  Posterior  tTUerossemis  arter}^  passes  backw^ards  through  an  opening] 
netween  the  upper  part  of  the  interosseous  membrane  and  the  oblique  J 
ligament,  and  is  distributed  to  the  muscles  on  the  posterior  aspect  of  the] 
fore-arm.  It  gives  oiT  a  recurrmt  branchy  which  reiums  upon  the  elbow  j 
between  the  anconeusj  extensor  carpi  ulnaris  and  supinator  brevis  muscles,  j 
and  anastomoses  with  the  posterior  terminal  branches  of  the  superior  pro-] 
funda»  I 

The  Mtisciilnr  branches  supply  the  muscles  situated  along  the  uhiaf] 
border  of  the  fore-arm. 

The  Carpal  branches^  antetior  and  posterior^  are  distributed  to  the  an* 
terior  and  posterior  aspects  of  the  wri.st  joints  where  they  inosculate  with] 
corresponding  branches  of  the  radial  artery.  I 

The  Digital  branches  are  given  off  from  the  superficial  palmar  arch,  and  J 
are  four  in  number.  The  first  and  smallest  is  distributed  to  the  ulnar  sideJ 
of  the  liltJe  finger.  The  other  three  are  short  trunks,  which  divide  be-| 
tween  the  heads  of  the  metacarpal  bones,  and  form  the  collateral  branch] 
of  the  radial  side  of  ttie  little  frnger,  tlie  collateral  branches  of  the  ring'  and  j 
middle  lingers,  and  llie  collateral  branch  of  the  ulnar  side  of  the  mdexj 
finger.  % 

The  Superficial  pahnar  arch  receives  the  termination  of  the  deep  palmarl 
arch  from  between  tlie  abductor  minimi  di^ti  and  flexor  brevis  minimi  j 
digiti  near  their  origins,  and  terminates  by  inosculating  with  the  superfi-- 1 
cialis  vola^  upon  tlie  ball  of  the  thumb.  The  commimicalion  between  the! 
superficial  and  deep  arch  is  generally  described  as  the  ccmimunicating 
branch  of  the  ulnar  artery. 

The  mode  of  distribution  of  the  arteries  to  the  hand  is  subject  to  fre- 
quent variety. 


BRANCHES  OF  THE  THOHACIC  AOBTA. 

Bronchial, 

(Esophiigeal, 

Intercostal. 

The  Bronchial  aktehies  are  four  in  number,  and  vaiy  both  in 
and  origin.     They  are  distributed  to  the  bronchial  glands  and  tubes,  andl 
send  branches  to  the  cesophagus,  pericardium,  and  left  auricle  of  the  heart* 
These  are  the  nutritious  vessels  of  the  lungs. 

The  (Esophageal  arteries  are  numerous  small  branches;  they  arinej 

from  the  anterior  part  of  the  aortia,  are  distributed  to  the  oesophagus,  and] 
establish  a  chain  of  anastomoses  ,ilong  Uiat  tube:  tlie  su|>erior  inosculate^ 
with  the  bronchial  arteries,  and  with  oesophageal  branches  of  the  inferiorl 
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thyroid  arteries ;  and  the  inferior  with  similar  branches  of  the  phrenic  and 
gastric  arteries. 

The  Intercostal,  or  posterior  intercostal  arteries,  aiise  from  the  poste 
rior  part  of  the  aorta ;  they  are  nine  in  number  on  each  side,  the  two  su- 
perior spaces  being  supphed  by  the  superior  intercostal  artery,  a  branch 
of  the  subclarian.  The  right  intercostsds  are  longer  than  the  left,  on  ac- 
count of  the  position  of  the  aorta.  They  ascend  somewhat  obliquely  from 
their  origin,  and  cross  the  vertebral  column  behind  the  thoracic  duct,  vena 
azygos  major,  and  sympathetic  nerve,  to  the  intercostal  spaces,  the  left 
pai^ng  beneath  the  superior  intercostal  vein,  the  vena  azygos  minor  and 
s]rmpathetic.  In  the  intercostal  spaces,  or  rather,  upon  the  external  inter- 
costal muscles,  each  artery  gives  off  a  dorsal  branch,  which  passes  back 
between  the  transverse  processes  of  the  vertebrae,  lyii^  internally  to  the 
middle  costo-transverse  ligament,  and  divides  into  a  spinal  branch,  which 
supplies  the  spinal  cord  and  vertebrsB,  and  a  muscular  branch  which  is 
distributed  to  die  muscles  and  integument  of  the  back.  The  artery  then 
comes  into  relation  Mrith  its  vein  and  nerve,  the  former  being  above  and 
the  latter  below,  and  divides  into  two  branches  which  run  along  the  bor- 
ders of  contiguous  ribs  between  the  two  planes  of  intercostal  muscles,  and 
anastomose  with  the  anterior  intercostal  arteries,  branches  of  the  internal 
mammary.  The  branch  corresponding  with  the  lower  border  of  each  rib 
^  is  the  larger  of  the  two.  They  are  protected  from  pressure  during  the 
'  action  of  the  intercostal  muscles,  by  litde  tendinous  arches  thrown  across 
them  and  attached  by  each  extremity  to  the  bone. 

BRANCHES    OF    THE    ABDOMINAL    AORTA. 

Phrenic, 

C  Grastric, 
Cceliac  axis  <  Hepatic, 

(  Splenic. 
Superior  mesenteric, 
Spermatic, 
Inferior  mesenteric, 
Supra-renal, 
Renal, 
Lumbar, 
Sacra  media. 

The  Phrenic  arteries  are  given  off  from  the  anterior  part  of  the  aorta 
as  soon  as  that  trunk  has  passed  through  the  aortic  opening.  Passing 
obliquely  outwards  upon  the  under  surface  of  the  diaphragm,  each  artery 
divides  into  two  branches,  an  internal  branchy  which  runs  forwards,  and 
inosculates  with  its  fellow  of  the  opposite  side  in  frdnt  of  the  oesophageal 
opening ;  and  an  external  branchy  which  proceeds  outwards  towards  the 
great  circumference  of  the  muscle,  and  sends  branches  to  the  supra-renal 
capsules.  The  phrenic  arteries  inosculate  with  branches  of  the  internal 
mammary,  inferior  intercostal,  epigastric,  oesophageal,  gastric,  hepatic,  and 
supra-renal  arteries.  They  are  not  unfrequently  derived  from  the  coeliao 
axw,- or  from  one  of  its  diTisionB,  and  sometimes  they  give  off  the  supra* 
renal  arteries. 


aio 


GASTRIC    AND    HEPATIC    ARTERIES. 


Th^  CcELiAC  AXIS  (HotXia,  ventriculus)  is  the  first  single  trunk  given  cifl 
from  the  abdominal  aorta.     It  arises  opposite  llie  upper  border  of  the  first 

lujTibiir  vertebra  J  is  about  half  an 
Fig,  a02 .•  jjj^jj  -jj  length,  and  divides  ijito 

three  large  branches,  gastric,  he- 
patic, and  splenic. 

Relations.  —  The  trunk  of  th 
coeliac  axis  has  in  relation  with  it 
in  froniy  the  lesser  omentum  ;  on^ 
the  rigfit  side  the  right  semilunar 
eanglion  and  lobus  Spigelii  of  tlie 
liver ;  on  the  Ifft  side  the  left 
semilunar  ganglion  and  cardiac 
portion  of  the  stomach ;  and  belonyy 
the  upper  border  of  tlie  pancreas 
and  lesser  curve  of  tlie  stomach. 
It  is  completely  surrounded  by  the 
solar  plexus. 

The  Gastbic  artehy  (coronaria 

ventrieuli),  the  smallest  of  the  three 
^^>*\    \  •      branches  of  the  cceliac  axisj  ascends 

between  the  two  layers  of  the  lesser 
omentum  to  tlie  cardiac  orifice  of 
the  stomachy  then  runs  along  the 
lesser  cunature  to  the  pylorus, 
and  inosculates  willi  the  pyloric 
branch  of  the  hepatic.  It  is  dis- 
tributed to  the  lower  extremity  of 
the  oesophagus  and  less*;r  curve  of 
the  stomach  J  and  anastomoses  with 
the  (Esophageal  arteries  and  vasa  b  re  via  of  the  splenic  artery. 

The  Hepatic  aetehv  curves  fonvards,  and  ascends  along  the  right 
border  of  the  lesser  omentum  to  the  liver,  w^here  it  divides  into  two 
branches  (right  and  left)^  which  enter  the  transverse  fissure,  and  are  dis 
tribtited  along  the  portal  canals  to  tlie  right  and  left  lobes,  f  It  is  in  rela- 
tion, in  the  right  border  of  the  lesser  omentum,  with  the  ductus  communis 
choledochus  and  portal  vein,  and  is  surrounded  by  the  hepatic  plexus  of 
nerves  and  numerous  lymphatics*  There  are  sometimes  two  hepatic  ' 
arteries,  in  which  case  one  is  derived  from  the  superior  mesenier' 
artery. 

*  Ttie  abdomma]  aorta  with  its  branches.     1.  Tbo  pbrofiie  arteries.     S.  ITbe  ccelu 
ixis,     3-  The  gastric  arter/.     4.  Tho  hepatic  artery,  dividing  in  id  the  rtghl  and  leH 
hepatic    hranph<»a,     5,  The    splpnic  nriery,  passing  outwards   to  tho  spleen.     6.  T 
wipra-rennl  artery  of  the  ri^hi  side.     7.  The  rijjht  renal  artery,  which  is  lonjfer  than  1 
left,  passing  outwards  to  the  ri^bt  kidney.     8.  The  lumbar  arteries.     9.  The  super 
mesenrcnr  artery.     10.  The  two  Apermatie  arteries.     1 1.  The  inferior  mesenteric  arter/J 
JS,  The  sacra  me^dia.     13.  The  common  iltac9.     14,  The  internal  iliac  of  the  right  sid4 
15.  The   eiternal   iliac   artery.     lt\.   The  epigastric  artery,     17.  The  oirGumilexa  iU 
arter/.     3  8,  The  femoral  artery* 

f  For  the  mode  ofdislrihutioa  of  the  hepatic  artery  within  the  lirett  soe  tb«  ^Mifl 
Aiuitoniy"'  of  tliat  organ  in  tlie  Chapter  on  the  Viscera. 
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The  Branches  of  the  hepatic  artery  are,  the  t 

Pyloric, 

^    .      ,      ,      r  (  Gastro-epiploica  dextra,' 

Gastro-duodenabs,       j  Pancreadc^duodenalis 

Cystic. 

The  Pyloric  branchy  given  off  from  the  hepatic  near  the  pylorus,  is  dis- 
tributed to  the  commencement  of  the  duodenum  and  to  the  lesser  curve 
of  tne  stomach,  Avhere  it  inosculates  with  the  eastric  artery. 

The  Gastro-dtLodenalis  artery  is  a  short  but  hrge  trunk,  which  descends 
behind  the  pylorus,  and  divides  into  two  branches,  the  gastro-epiploica 
dextra,  and  pancreatico-duodenalis.  Previously  to  its  division,  it  gives 
off  some  inferior  pyloric  branches  to  the  small  end  of  the  stomach. 

The  Gastro'epiploica  dextra  runs  along  the  great  curve  of  ^e  stomach 
lying  between  the  two  layers  of  the  great  omentum,  and  inosculates  at 
about  its  middle  with  the  gastro-epiploica  sinistra,  a  branch  of  the  splenic 
artery.  It  supplies  the  ^eat  curve  of  the  stomach  and  the  great  omentum ; 
hence  the  derivation  of  its  name. 

The  Pancreatico-duodenalis  curves  along  the  fixed  border  of  the  duo- 
denum, partly  concealed  by  the  attachment  of  the  pancreas,  and  i^  distri- 
buted to  the  pancreas  and  duodenum.  It  inosculates  inferiorly  with  the 
first  jejunal,  and  with  the  pancreatic  branches  of  the  superior  mesenteric 
artery. 

The  Cystic  artery^  generally  a  branch  of  the  right  hepatic,  is  of  small 
size,  and  ramifies  between  the  coats  of  the  gall-bladder,  previously  to  its 
distribution  to  the  mucous  membrane. 

The  Splenic  artery,  the  largest  of  the  three  branches  of  the  coeliac 
axis,  passes  horizontally  to  the  left  along  the  upper  border  of  the  pancreas, 
and  divides  into  five  or  six  large  branches,  which  enter  the  hilus  of  the 
spleen,  and  are  distributed  to  its  structure.  In  its  course  it  is  tortuous 
and  serpentine,  and  fi'equently  makes  a  complete  turn  upon  itself.  It  lies 
in  a  narrow  groove  in  the  upper  border  of  the  pancreas,  and  is  accom- 
panied by  the  splenic  vein,  and  by  the  splenic  plexus  of  nerves. 

The  Branches  of  the  splenic  artery  are  the-^ 

Pancreaticae  parvae, 
Pancreatica  magna, 
Vasa  brevia, 
Gastro-epiploica  sinistra. 

The  Pancreatica  parvte  are  numerous  small  branches  distributed  to  HS^ 
pancreas,  as  the  splenic  border  runs  along  its  upper  border.    One  of  these, 
larger  than  the  rest,  follows  the  course  of  the  pancreatic  duct,  and  is  called 
pancreatica  magna. 

The  Vasa  brevia  are  five  or  six  branches  of  small  size  which  pass  from 
the  extremity  of  the  splenic  artery  and  its  terminal  branches,  between  the 
layers  of  the  gastro-splenic  omentum,  to  the  great  end  of  the  stomach,  to 
which  they  are  distributed,  inosculating  with  branches  of  the  gastric  artery 
and  gastro-epiploica  sinistra. 

The  Gastro-epiploica  sinistra  appears  to  be  the  continuation  of  the 

Slcnic  artery ;  it  passes  forwards  from  left  to  right,  along  the  great  curve 
the  stomach,  lying  between  the  layers  of  the  great  omentum,  and  inos^ 
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culates  with  the  gastro-epiploica  dextra.     It  is  distributed  to  the 
curre  of  the  stomach  and  to  the  great  omentum* 

Fig.  153.« 


gre 


^.^-■M 


The  Superior  mesenteric  artery,  the  second  of  the  single  trunl 
and  next  in  size  to  the  C43eliac  axis,  arises  from  the  aorta  immediately  below 
that  vessel,  and  behind  the  pancreas.  It  passes  forwards  between  the 
pancreas  and  transverse  duodenam,  and  descends  within  the  layers  of  llie 
mesenter}^  to  tlie  right  iliac  fossa,  where  it  terminates,  veiy^  much  dimi- 
nished in  size.  It  forms  a  curve  in  its  cour^,  the  convexity  being  directed 
towards  the  left,  and  the  concavity  to  llie  ri^ht.  It  is  in  relatioxi  near  its 
commencement  with  the  portal  vein ;  and  is  accompanied  by  two  vciQi, 
and  the  superior  mesenteric  plexus  of  nt^rves. 

The  branches  of  the  superior  mesenteric  artery  are — 

Vasa  mtestini  tenuis, 
Ileo-colica, 
Colica  dextra, 
Cotica  media. 

The  Vasa  intesHni  tenuis  arise  from  the  convexity  of  the  superior  me- 
senteric artery.     They  vary  from  fifteen  to  twenty  in  number,  and  are  dii^ 

*  The  divtribiition  of  the  brkncbet  of  tbo  c^sliac  axii^  1.  The  Uver.  2.  Iia  tmiitverf* 
fia^iire.  3.  The  ga[)-b)adder.  4.  The  stomuch.  5.  The  entrance  of  the  (^liophafUiL 
6.  The  py torus.  7,  The  duodenum^  its  descending  portion.  8.  The  trauBver*^  portion 
of  the  duodenum.  9.  Th<?  pancrt?it^,  10.  The  spleen.  11,  The  eorta,  13,  The  c<£twe 
.ixi».  13.  The  gastric  art«*ry.  11,  The  hepatic  artery.  IS,  Ita  pyloric  branch,  16,  The 
giutro-duodenaiii.  17.  The  ga^tro-epiptoicn  dextra.  18.  The  pane reaticcMtwodenn lis 
ioosculatinif  with  d  branch  from  tlie  tuperior  metenteric  oriery.  19.  The  division  of 
th#  hepatic  artery  ioto  its  right  and  left  bmuc:he» ;  the  right  giving  mf  the  oyaiio  bmnt'-h. 
ifO.  The  splenic  artery,  traced  by  dotted  lines  behind  tlie  stomach  to  tlie  sptren.  Ut 
The  gasiro-epiploioa  sinialrat  inoieulniitig  along  the  great  curvature  of  the  stomach  will 
the  gastro-epiploica  dextra,  22.  The  ptincreatica  magna.  23.  The  va&a  brevia  Uj  tbtf 
great  end  of  the  stomach,  iiiosculiiting  with  branches  of  the  gastrie  artery*  *-^^-  Tbfl 
superior  mesenteric  artery,  emert;iiig  from  beiweeii  tlie  pancte^a  and  trans vers«  |)Ottioft 
•r  the  duodenurn.  s 
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tributed  to  tlie  small  intestine  from  the  duodenum  to  the  termination  of  the 
ileum.  In  their  course  between  the  layers  of  the  mesentery,  they  form  a 
series  of  arches  by  the  inosculation  of  tbeir  larger  branches ;  from  these 

Pig.  154.« 


arc  developed  secondary  arches,  and  from  the  latter  a  third  series  of  arches, 
trom  which  llie  branches  arise  which  are  distributed  to  the  coats  of  the  in- 
lestiae.  From  tJie  middle  brunches  a  fourth  and  sometimes  even  a  fiith 
series  of  arches  is  produced.  By  means  of  these  arches  a  direct  commu- 
nication is  established  between  all  the  branches  given  off  from  the  convex- 
ity of  the  superior  mesenteric  artery  ;  the  superior  branches  moreover  sup- 
ply the  pancreas  and  duodenum ,  and  inosculate  with  the  pancreatico- 
duodenalis ;  and  the  inferior  with  the  ileo-colica* 

The  Iko-coilc  artery  is  the  last  branch  ^iven  off  from  the  concavity  of 
the  superior  mesenteric.  It  descends  to  the  right  iliac  fossa,  and  divides 
into  branches  which  communicate  and  form  arches,  from  which  branches 
are  distributed  to  the  termination  of  tlie  ileum,  the  CEecum,  and  the  com- 
mencement of  the  colon.  This  artery  inosculates  on  the  one  hand  with 
the  last  branches  of  the  vasa  intestini  tenuis,  and  on  the  other  with  the  last 
colica  dextra. 

•  The  roorae  and  dislribution  of  th«»  Buperior  tii<*9enteric  arter/.  1.  Tbo  descending 
p<irtion  of  the  duf<rloniirn.  2.  Thp  transvers*.^  porTjon*  3.  The  jmncrea^.  4.  The  jeju- 
num. 5.  Tij«  itriim.  f*.  The  cn-cuaiT  from  which  iho  appendix  vermiformis  is  seen 
pmjectin)?.  7,  The  ascendtnjf  colon.  8.  The  tfan^vefse  colon,  9,  The  eoramencement 
of  ihe  descon ding  colonic  10.  The  supe'rior  meienieric  artery.  It.  Tlie  colicn  mediti. 
12.  The  branch  whkh  innsculaies  with  ihe  coiicu  sinistra.  13.  The  branch  of  the  supe- 
riof  mc»t-Literic  artery,  which  inosculates  with  the  pHncreatico-duodenalis*  14,  The  co 
liea  dextra.  15.  The  ileo-enlica.  16,  16*  The  brmnohea  from  the  convexity  of  the  ftkptf- 
fior  meAentf?ric  to  the  small  iniestined* 

27 
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The  Colica  dextra  arises  from  about  the  middle  of  the  concavity  of  the 

tinperior  mesenteric,  and  divides  into  branches  which  forn^  arches^and  are 
distributed  to  the  ascending  colon.  Its  descending  branches  inosculate 
with  the  iJeo-cohca,  and  the  ascend in<^  with  the  colica  media. 

The  Colica  media  arises  from  the  upper  part  of  the  concavity  of  the  su- 
perior mesenteric  J  and  passes  forwards  between  the  layers  of  the  transverse 
mesocolon,  where  it  forms  arches,  and  is  distributed  to  tlie  transverse 
colon.  It  inosculates  on  the  right  with  the  colica  dextra ;  and  on  the  left 
witli  the  colica  sinistra,  a  brancn  of  tlie  inferior  mesenteric  artery. 

The  Spermatic  arteries  are  two  small  vessels  which  arise  from  tlie 
front  of  the  aorta  below  the  superior  mesenteric ;  from  this  origin  each 
artery  passes  obliquely  outwards,  and  accompanies  the  corresponding 
ureter  along  the  front  of  tlie  psoas  musrle  to  the  border  of  t^ie  pelvis, 
where  it  is  m  relation  with  the  external  iliac  artery.  It  is  then  directed 
outwards  to  the  internal  abdominal  ring,  and  follows  the  course  of  th** 

Fig.  155» 


f^s^ 


*  jHe  distribuucn  and  bmnobesofthe  inferior  uioseineric  artery,  t,  1.  Tb«  •tii>^riq 
mei^enleric  nrrery,  with  its  ItTHncUet  and  the  stubH  intcj»tines  turned  ov©r  to  the  rigli 
ndc,  2.  Tlie  rfpcum  and  appendix  cwci.  3.  Tlie  ast'endin^  colon,  4,  The  irarisrer 
^olon  raiiwd  upwards.  5.  The  deicending  colon,  0.  In  itipuotd  iiexure,  7»  Tbc  ri« 
turn.  8.  The  arirta.  9*  The  inferior  me»cnieric  artery,  lU,  The  ct^licra  sinistrm^  iiiOf 
t'Qlttiini^  wiih»  U,  the  raUvn  media,  a  liranrh  !►(  ib«  su{»erior  inetentcric  artery,  12,  13{| 
MM^moid  bmiichei.  13.  The  sufferior  ba-morrboidal  artery.  14.  The  pmrr^ri*  \%4 
Tho  de«»etidiug  portjon  of  the  duodenum. 
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r^rmaUc  cord  alon^  the  spermatic  canal  and  through  the  scrotum  to  the 
testicle,  to  which  it  is  distributed.  The  right  spermatic  artery  lies  in  firont 
ot  the  vena  cava,  and  both  vessels  are  accompanied  by  their  corresponding 
veins  and  by  the  spermatic  plexuses  of  nerves. 

The  spermatic  arteries  in  the  female  descend  into  the  pelvis  and  pass 
between  the  two  layers  of  the  broad  ligaments  of  the  uterus,  to  be  distri 
buted  to  the  ovaries,  Fallopian  tubes,  and  round  li^ments ;  along  the 
latter  they  are  continued  to  the  inguinal  canal  and  labmm  at  each  side. 

They  inosculate  with  the  uterine  arteries. 

The  Inferior  mesenteric  artery,  smaller  than  the  superior,  arises 
from  the  abdominal  aorta,  about  two  inches  below  the  origin  ©f  that  ves- 
sel, and  descends  between  the  layers  of  the  left  mesocolon,  to  the  left  iliac 
fossa,  where  it  divides  into  three  branches : 

Colica  sinistra, 

Sigmoideae, 

Superior  hsemonfaoidal. 

The  Colica  sinistra  is  distributed  to  the  descending  colon,  and  ascends 
to  inosculate'  with  the  colica  media.  This  is  the  largest  arterial  inoscula- 
tion in  the  body. 

The  Sigmoidea  are  several  large  branches  which  are  distributed  to  the 
sigmoid  flexure  of  the  descending  colon.  They  form  arches,  and  inoscu- 
late above  with  the  colica  sinistra,  and  below  with  the  superior  haemor- 
rhoidal  artery. 

The  Superior  hamorrhoidal  artery  is  the  continuation  of  the  inferior 
mesenteric.  It  crosses  the  ureter  and  common  iliac  artery  of  the  left  side, 
and  descends  between  the  two  layers  of  the  meso-rectum  as  far  as  the 
middle  of  the  rectum  to  which  it  is  distributed,  anastomosing  with  the 
middle  and  external  haemorrhoidal  arteries. 

The  Supra-renal  are  two  small  vessels  which  arise  from  the  aorta  im- 
mediately above  the  renal  arteries,  and  are  distributed  to  the  supra-renal 
capsules.  They  are  sometimes  braaches  of  the  phrenic  or  of  die  renal 
arteries. 

The  Renal  arteries  (emulgent)  are  two  large  trunks  given  off  from 
the  sides  of  the  aorta  immediately  below  the  superior  mesenteric  artery ; 
the  right- is  longer  than  the  left  on  account  of  the  position  of  the  aorta, 
and  passes  behmd  the  vena  cava  to  the  kidney  of  that  side.  The  left  is 
somewhat  higher  than  the  right.  They  divide  into  several  large  branches 
previously  to  entering  the  kidney,  and  ramify  very  minutely  in  its  vascular 
portion.  The  renal  arteries  supply  several  small  branches  to  the  supra- 
renal capsules. 

The  Lumbar  arteries  correspond  with  the  intercostals  in  the  chest ; 
they  are  four  or  five  in  number  on  each  side,  and  curve  around  the  bodies 
of  the  lumbar  vertebrae  beneath  the  psoas  muscles,  and  divide  into  two 
branches ;  one  of  which  passes  backwards  between  the  transverse  pro- 
cesses, and  is  distributed  to  the  vertebrae  and  spinal  cord  and  to  the  mus 
^les  of  the  back,  whilst  the  other  takes  its  course  behind  the  quadratus 
lumborum  muscle  and  supplies  the  abdominal  muscles.     The  first  lumbar 
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arteiy  runs  along  the  lower  bordcfr  of  the  last  rib,  and  the  last  along  the 
crest  of  ibe  ilium.     In  passing  between  the  psoas  muscles  and  the  verte- 
bra*., they  are  protected  by  a  series  of  tendinous  arches,  which  delend  i 
them  and  tlie  communicating  branches  of  the  sympallietic  nerve  from 
pressure  during  the  action  of  the  muscle. 

The  Sacra  media  arises  from  the  posterior  part  of  the  aorta  at  its  bifor- 
calion,  and  descends  along  the  middle  of  the  anterior  surface  of  the  sacrum;  | 
to  tlie  first  piece  of  the  coccyx,  where  it  terminates  by  inosculating  with 
tlie  lateral  sacral  arteries.  It  dislribuies  branches  to  tlie  rectum  and  ante- 
rior sacral  nerves,  and  inosculates  on  either  side  with  the  lateral  sacral 
arteries.  ♦ 

Vftrkties  in  the  Branches  of  tlie  *%dominal  Aorta, — ^The  phrenic  arteries  | 
are  very  rarely  both  derived  from  the  aorta.    One  or  both  may  be  branches 
of  the  coeliac  axis ;  one  may  proceed  from  tlie  gastric  artery,  from  the 
renal,  or  from  tlie  upper  lumbar  artery.     There  are  occasionally  three  or 
more  phrenic  arteries.     I'lie  ccchac  arter)^  is  very  vaiiabie  in  length,  and 
gives  olTits  branches  irregularly.     There  are  sometimes  two  or  even  liiree 
hepatic  arteries,  one  of  which  may  be  derived  from  the  gastric  or  evea 
from  the  superior  mesenteric.     The  colica  media  is  sometimes  derived  ] 
from  the  hepatic  artcr}.     The  spermatic  arteries  are  very  variable,  both  ia  I 
origin  and  number.     The  right  spermatic  may  be  a  branch  of  the  renal 
artery,  and  the  left  a  branch  of  the  inferior  mesenteric.     The  supra-renal  i 
arteries  may  be  derived  from  the  phrenic  or  renal  arteries.     The  renatj 
arteries  present  several  varieties  in  number;  tlirre  rnay  be  three  or  eveiil 
four  arteries  on  one  side,  and  one  only  on  tlie  other.     When  there  am ' 
several  renal  arteries  on  one  side,  one  may  arise  from  the  common  iliac  i 
artery,  from  the  front  of  the  aorta  near  its  lower  part,  or  from  the  internal  j 
iliac. 
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The  abdominal  aorta  divides  opposite  the  fourth  lumbar  vertebra  into 
the  two  common  iliac  arteries.  Sometimes  the  bifurcation  takes  place  as 
high  as  the  third,  and  occasionally  as  low  as  the  fifth  lumbar  vertebra,  ^ 
The  common  iliac  arteries  are  about  two  inches  and  a  half  m  length;  they 
diverge  from  the  termination  of  the  aorta,  and  pass  downwards  and  out* 
wards  on  each  side  to  the  margin  of  the  pelvis,  opposite  the  sacro-iliac 
symphysis,  where  they  divide  into  the  internal  and  external  iliac  arteries. ' 
tn  old  persons  the  common  iliac  arteries  are  more  or  less  dilated  and] 
curved  in  their  course. 

The  Right  cmnrmm  iliac  is  somewhat  longer  than  the  left,  and  forms  a  I 
more  obtuse  angle  with  the  termination  of  the  aorta ;  the  angle  of  bifiir* 
cation  is  greater  in  the  female  than  in  the  male. 

Relaticmx.  —  The  relations  of  the  tw^o  arteries  are  different  on  the  two^l 
sides  of  the  body.  The  right  common  iliac  is  in  relation  in  front  with  the  j 
peritoneum,  and  is  crossed  at  its  bifurcation  by  the  ureter.  It  is  in  rela 
lion  posteriorly  with  the  two  common  iliac  veins,  and  externally  with  the  1 
psoas  magnus.  The  kp  is  in  relation  in  front  with  the  peritoneum,  and] 
IS  crossed  by  the  rectum  and  superior  haemorrhoidal  artery,  and,  at  its] 
bifurcation,  by  the  ureter.  It  is  in  relation  behind  with  the  left  comiLJR  j 
iisu  veil),  and  externally  with  the  psoas  magnus. 
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The  hkmal  Biac  artery  is  a  short  trunk,  varying  in  leng^  from  an 
inch  to  two  inches.  It  descends  obliquely  to  a  point  opposite  the  upper 
margin  of  the  great  sacro-ischiatic  foramen,  where  it  divides  into  an  ante- 
nor  and  a  posterior  trunk. 
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•  JRelaHons. — This  artery  rests  externally  on  the  sacral  plexus  and  on  the 
origm  of  the  pyriformis  muscle ;  posteriorly  it  is  in  relation  with  the  in- 
ternal iliac  vein,  and  anteriorly  with  the  ureter. 

Branches. — The  branches  of  the  anterior  trunk  are  the — 


Umbilical, 
Middle  vesical, 
Middle  hsemorrhoidal, 

And  in  the  female  the — 

Uterine, 

And  of  the  posterior  trunk,  the — 

nio-lumbar, 
Obturator, 


Ischiatic, 
Internal  pudic. 


Vaginal. 


Lateral  sacral. 
Gluteal. 


The  umbilical  artery  is  the  commencement  of  the  fibrous  cord  into 
which  the  umbilical  artery  of  the  foetus  is  converted  after  birth.  In  after 
life,  the  cord  remains  pervious  for  a  short  distance,  and  constitutes  the 
umbilical  arteiy  of  the  adult,  from  which  the  superior  vesical  artery  is 
given  ofi*to  the  fundus  and  anterior  aspect  of  the  bladder.   The  cord  may 

*The  distribution  and  branches  of  the  iliac  arteries.  1.  The  aorta.  2.  The  left  com- 
mon iliac  artery.  3.  The  external  iliac.  4.  The  epigastric  artery.  5.  The  circumflexa 
ilii.  6.  The  internal  iliac  artery.  7.  Its  anterior  trunk.  8.  Its  posterior  trunk.  9.  The 
umbilical  artery  giving  off  (10)  the  superior  vesical  artery.  After  the  origin  of  this 
branch,  the  umbilical  artery  becomes  converted  into  a  fibrous  cord — the  umbilical  liga- 
ment. 11.  The  internal  pudic  artery  passing  behind  the  spine  of  the  ischium  (12)  and 
lesser  sacro-ischiatic  ligament  13.  The  middle  hemorrhoidal  artery.  14.  The  ischiatio 
artery,  also  passine  behind  the  anterior  sacro-ischiatic  ligament  to  escape  iVom  the 
pelvis.  15.  Its  inferior  vesical  branch.  16.  The  ilio-lumbar,  the  first  branch  of  the  pot* 
tenor  trunk  (8)  ascending  to  inosculate  with  the  circumflexa  ilii  artery  (5)  and  form  an 
arch  along  tho  crest  of  the  ilium.  17.  The  obturator  artery.  18.  The  lateral  sacral. 
19.  The  gluteal  artery  escaping  from  the  pelvis  through  the  upper  part  of  the  great 
mcTO-iichiatic  foramen.  20.  The  sacra  media.  21.  The  right  common  iliac  arteiy  cut 
•tiort.    22.  The  femoral  ar'ery. 
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be  traced  forwards  by  the  side  of  the  fundus  of  the  bladder  to  neap  its 
itpex,  whence  it  ascends  by  the  side  of  the  linea  alba  and  urachus  to  Iht 

umbilicus. 

The  Middle  vesical  artery  is  generally  a  branch  of  the  umhiliral,  andl 
sometimes  of  the  internal  iliac.     It  is  somewhat  larger  thiin  the  superior' 
vesical,  and  is  distributed  to  the  posterior  part  of  the  body  of  ibe  bladder, 
the  vesicuhe  seminales,  and  prostate  gland* 

The  Middle  hmnwrrhoidal  artery  is  as  frequently  derived  from  the 
ischiatic  or  internal  pudic  as  from  the  internal  iliac.    It  is  of  variable  size, 
and  is  distributed  to  the  rectum,  base  of  the  bladder,  vesicular  seminaJes,^ 
and  prost^ne  gland,  and  inosculates  widi  the  superior  and  external  hsrruar- 
rhoidal  arteries. 

The  IscmATic  artery  is  the  larger  of  the  t^vo  terminal  branches  of  thi 
anterior  division  of  the  internal  iliac.  It  passes  downwards  between  thtti 
posterior  border  of  the  levator  ant  and  the  pyriformis,  resting  on  the  sacrall 
plexus  of  nerves,  and  lying  behind  the  inlemul  pudic  artery,  to  the  lower! 
border  of  the  great  ischiatic  notch,  where  it  escapes  from  the  pelvis  below  I 
the  pyriforrais  muscle.  It  then  descends  in  the  space  between  llie  Iro*' 
chautrr  major  and  die  tuberosity  of  the  ischium  in  company  with  the 
ischiatic  nerves,  and  divides  into  branches. 

Its  branches  within  the  pelvis  are  futmorrhoidal^  which  supply  the  rec- 
aim  conjointly  with  the  middle  hEemorrhoidal,  and  sometimes  take  tliei 
pJace  of  that  artery^  and  the  inferior  vesical^  which  is  distributed  to  the! 
base  and  neck  of  the  bladder,  the  vesiculae  seminales,  and  prostate  gland.! 
The  branches  externally  to  the  pelvis,  are  four  in  number,  namely,  coccy* 
geal,  inferior  gluteal,  comes  nervi  ischiatici,  and  muscular  branches. 

The  Coccygeal  branch  pierces  the  great  sacro*iscliiatic  ligament,  and  is 
distributed  to  the  coccygeus  and  levator  ani  muscles,  and  to  the  integu- 
ment around  the  anus  and  coccyx. 

The  Inferior  gluieal  branches  supply  the  gluteus  maximus  muscle. 

The  Comes  Jiervi  ischialici  is  a  small  but  regular  branch,  which  accom* 
panies  the  great  ischiatic  nerve  to  the  lower  part  of  the  thigh. 

The  Afuscidar  branches  supply  the  muscles  of  Uie  posterior  part  of  the , 
hip  and  thigh,  and  inosculate  with  the  internal  and  external  circumfleicj 
arteries,  witli  the  obturator,  and  mth  the  superior  perforating  artery. 

The  Internal  pitdic  artery,  the  other  termitial  branch  of  the  anterior 
ifunk  of  the  internal  iliac,  descends  in  front  of  the  ischiatic  artery  to  thel 
lower  border  of  the  gieat  ischiatic  foramen.  It  emerges  from  ihe  pelvisf 
through  the  great  sacro-isrUiatic  foramen  below  t^ie  pyriformis  muscle^] 
crosses  the  spine  of  the  ischium,  and  re-enters  the  pelvis  through  the  lesser  I 
fBacro- ischiatic  foramen  ;  il  then  crosses  the  internal  obturator  muscle  tof 
the  ramus  of  the  ischium,  being  situated  at  about  an  inch  from  the  margin 
of  the  tuberosity,  and  bound  down  by  the  obturator  fascia;  it  next  ascendji 
the  ramus  of  the  ischium,  enters  between  the  lw*o  layers  of  the  deep  pernj 
Ileal  fascia  lying  along  the  border  of  the  ramus  of  the  os  pubis,  and  at  ' 
symphysis  pierces  the  anterior  layer  of  the  deep  perineal  fascia,  and,  %-er 
<nuch  diminished  in  size,  reaches  the  dorsum  of  the  penis  along  which 
runs,  supplying  that  organ  under  the  name  of  dorsalis  penis. 

Branches, — The  branches  of  the  hiternal  pudic  artery^  within  the  peh 
are  several  small  ramuscules  to  the  base  of  the  bladder,  the  vesicular  semi* 
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nales,  and  the  prostate  gland ;  and  k/emarrfioidal  branches  which  supply 
the  middle  of  the  rectum,  and  frecjuently  take  the  place  of  the  middle 
hsemorrhoidal  branch  of  the  internal  iliac. 

The  branches  given  off  externally  to  the  pelris,  are  the 

External  haemorrhoidal,  / 

Superficialis  perinei,  -  } 

Transversalis  perinei, 

Arteria  bulbosi, 

Arteria  corporis  cavernosi, 

Arteria  dorsalis  penis. 

The  External  fuemarrfioidal  arteries  are  three  or  four  small  branches, 
given  off  by  the  internal  pudic  while  behind  the  tuberosity  of  the  ischium. 
They  are  distributed  to  the  anus,  and  to  the  muscles^  the  fascia,  and  the 
integument  of  the  anal  region  of  the  perineum. 

The  Superficial  perineal  artery  is  given  off  near  the  attachment  of  the 
cms  penis ;  it  pierces  the  connecting  layer  of  the  superficial  and  deep 
perineal  fascia,  and  runs  forward  across  the  transversus  perinei  muscle, 
and  along  the  groove  between  the  accelerator  urinae  and  erector  penis  to 
the  septum  scroti,  upon  which  it  ramifies  under  the  name  of  arteria  septi. 
It  distributes  branches  to  the  scrotum,  and  to  the  perineum  in  its  course 
forwards.     One  of  the  latter,  larger  than  the  rest,  crosses  the  perineum, 

Pig.  157.» 


*  The  arteries  of  the  perineum;  on  the  right  side  the  superficial  arteries  are  seen,  and 
on  the  left  the  deep.  1.  The  penis,  consisting  of  corpus  spongiosum  and  corpus  caver- 
nosum.  The  cms  penis  on  the  left  side  is  cut  through.  2.  The  acceleratores  urincp 
muscles,  enclosing  the  bulbous  portion  of  the  corpus  spongiosum.  3.  The  erector  penis, 
spread  out  upon  the  crus  penis  of  the  right  side.  4.  The  anus,  surrounded  by  the 
sphincter  ani  muscle.  6.  The  ramus  of  the  ischium  and  os  pubis.  6.  The  tuberosity 
of  the  ischium.  7.  The  lesser  sacro-ischiatic  ligament,  attached  by  its  small  extremity 
to  the  spine  of  the  ischium.  8.  The  coccyx.  9.  The  internal  pudic  artery,  crossing  the 
spine  of  the  Sschinnj,  and  entering  the  perineum.  10.  External  hscmorrboidal  branches. 
11.  The  superficialis  perinei  artery,  giving  off  a  small  branch,  transversalis  perinei, 
upon  the  transversus  perinei  muscle.  12.  The  same  artery  on  the  left  side  cut  otif.  13.* 
The  MTtery  of  the  bulb.  14.  The  two  terminal  branches  of  the  internal  pudic  artery  . 
one  is  seen  entering  the  divided  extremity  of  the  crus  penis,  the  artery  of  the  corpui 
cayernosum ;  the  other,  the  dorsalis  penis,  ascends  upon  the  dorsum  of  the  crgan. 
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resting  on  the  transversus  perinei  muscle,  and  is  named  the  transversa 
perind. 

The  ./Artery  of  the  bulb  is  given  off  from  the  pudic  nearly  opposite  thi 
opening  for  the  transmission  of  the  urethra ;  it  passes  almost  imnsverselj 
in%varcls  between  the  two  layers  of  the  deep  perineal  fascia,  and  pierce 
the  anterior  layer  to  enter  the  corpus  spongiosum  at  its  bulbous  extremitjfj 
It  is  distributed  to  the  corpus  spongiosum. 

The  ^Mery  of  Om  corpu.^  cavernosian  pierces  Uie  crus  penis,  and  runs 
fcjrward  in  the  mterior  of  the  corpus  cavemosum,  by  the  side  of  the  septum 
jtertiniforme.  It  ramifies  in  the  parenchyma  of  tlie  venous  structure  of  iLe 
corpus  cavernosum. 

The  Dorsal  artery  of  the  perns  ascends  between  the  two  crura  and  sym- 
physis pubis  to  the  dorsum  penis,  and  runs  forward,  ihrouf^h  the  suspensory 
ligament,  in  the  groove  of  the  corpus  cavernosum  to  the  glans,  distributing 
branches  in  its  course  to  the  body  of  the  organ  and  to  the  integument* 

The  Internal  pudic  artery  in  the  female  is  smaller  than  in  the  male ; 
its  branches,  with  their  distribution  are,  in  principle,  tlie  same.  The 
perficial  perineal  artery  supplies  the  analogue  of  the  lateral  half  of  the ' 
scrotum,  viz*  the  greater  labium.  The  arter}*  of  ^the  bulb  supplies  the 
meatus  urinarius,  and  the  vestibule ;  the  artery  of  the  corpus  cavernosum^ 
the  cavernous  body  of  the  clitoris^  and  the  arteria  dorsalis  clitoridis,  the 
dorsum  of  that  organ. 

The  Utkrine  and  Vaginal  arteries  of  the  female  are  derived  either  frooia 
the  internal  iliac,  or  from  the  umbilical,  internal  pudic,  or  ischiatic  arterie 
The  former  are  verj-  tortuous  in  tlieir  course,  and  ascend  between  the"" 
layers  of  the  broad  Irgamentj  to  be  distributed  to  the  uterus.     The  lattei 
ramtiy  upon  ihe  exterior  of  the  vagina,  and  supply  its  mucous  membrane. 


Branches  of  th^  Posterior  Trunk, 

The  Ilio-lumbak  artery  ascends  beneath  the  external  iliac  vessels  and 
psoas  muscle,  to  the  posterior  part  of  the  crest  of  the  ilium ;  where  it  di- 
vides into  two  branches,  a  lumbar  branch  which  supplies  tlie  psnas  and 
iliacus  muscles,  and  sends  a  ramuscule  U^rough  the  f&th  intervertebral  fo- 
ramen to  the  spinal  cord  and  its  membranes ;  and  an  iliac  branch  which 
passes  along  the  crest  of  the  ilium,  distributing  branches  to  the  iliacus  and 
abdominal  muscles,  and  inosculating  with  the  lumbar  and  gluteal  arteries^ 
and  with  the  circumflexa  ilii. 

The  Obturator  artery  is  exceedingly  variable  in  point  of  origin ;  it 

generally  proceeds  from  the  posterior  trunk  of  the  internal  iliac  artery,  and 
passes  forwards  a  little  below  the  brim  of  the  pelvis  to  the  upper  border 
of  the  obturator  foramen.     It  there  escapes  from  tlie  pelvis  through  a  ten- 
dinous arcK  formed  by  the  obturator  membrane,  and  divides  into  two 
branches ;   an  internal  branch  which  curves  inwards  around  the   bonyi 
margin  of  the  obturator  foramen  ^  between  the  obturator  extern  us  muscl 
md  Ine  ramus  of  the  ischium,  and  distributes  branches  to  the  obturator 
nuiscles,  the  pectineus,  the  adductor  muscles,  and  to  the  organs  of  gene 
ration,  and  inosculates  widithe  internal  circumflex  artery  ;  and  an  exif<? 
branch  which  pursues  its  course  along  the  outer  margin  of  the  <  '  rl 

foramen  to  the  space  between  the  gemellus  inferior  and  quadratu 
where  it  inosculates  with  the  ischiatic  artery.     In  its  couree  backwuidjti  it 
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anastomoses  with  the  internal  circumflex,  and  sends  a  branch  through  the 
notch  in  the  acetabulum  to  the  hip  joint.  Within  the  pelvis  the  obturator 
artery  gives  off  a  branch  to  the  iliacus  muscle,  and  a  small  ramuscule  which 
inosculates  with  the  epigastric  artery. 

The  Lateral  sacral  arteries  are  generally  two  in  number  on  each 
side ;  superior  and  inferior.  The  superior  passes  inwards  to  the  first  sacral 
foramen,  and  is  distributed  to  the  contents  of  the  spinal  canal,  from  which 
it  escapes  by  the  posterior  sacral  foramen,  and  supplies  the  inte^iment  on 
the  dorsum  of  the  sacrum.  The  tii/mor  passes  down  by  the  side  of  the 
anterior  sacral  foramina  to  the  coccyx ;  it  first  pierces  and  then  rests  upon 
the  origin  of  the  pyriformis,  and  sends  branches  into  the  sacral  canal  to 
supply  the  sacral  nerves.  Both  arteries  inosculate  with  each  other  and 
with  the  sacra  media. 

The  Gluteal  artery  is  the  continuation  of  the  posterior  trunk  of  the 
internal  iliac :  it  passes  backwards  between  the  lumbo-sacral  and  first  lum- 
bar nerve  through  the  upper  part  of  the  great  sacro-ischiatic  foramen  and 
above  the  pyriformis  muscle,  and  divides  into  three  branches,  superficial, 
deep  superior,  and  deep  inferior. 

The  Sup^rficied  branch  is  directed  forwards,  between  the  gluteus  maxi- 
mus  and  medius,  and  divides  into  numerous  branches,  which  are  distri- 
buted to  the  upper  part  of  the  gluteus  maximus  and  to  the  integument  of 
the  gluteal  region. 

The  Deep  superior  branch  passes  along  the  superior  curved  Ime  of  the 
ilium,  between  the  gluteus  medius  and  minimus  to  the  anterior  superior 
spinous  process,  where  it  inosculates  with  the  superficial  circumflexa  ilii 
and  external  circumflex  artery.  There  are  frequently  two  arteries  which 
follow  this  course. 

The  Deep  inferior  branches  are  several  large  arteries  which  cross  the 
gluteus  minimus  obliquely  to  the  trochanter  major,  where  they  inosculate 
with  the  branches  of  the  external  circumflex  arteiy,  and  send  branches 
through  the  gluteus  minimus  to  supply  the  capsule  of  the  hip  joint. 

Vaneiies  %n  the  Branches  of  the  internal  Hiac. — The  most  important  of 
the  varieties  occurring  among  ihese  branches  is  the  origin  of  the  dorsal 
artery  of  the  penis  from  the  internal  iliac  or  ischiatic.  The  arteiy  in  this 
case  passes  forwards  by  the  side  of  the  prostate  gland,  and  through  the 
upper  part  of  the  deep  perineal  fascia.  It  would  be  endangered  m  the 
operation  of  lithotomy.  The  dorsal  artery  of  the  penis  is  sometimes  de- 
rived from  the  obturator,  and  sometimes  from  one  of  the  external  pudic 
arteries.  The  artery  of  the  bulb,  in  its  normal  course,  passes  almost 
transversely  inwards  to  the  corpus  spongiosum.  Occasionally,  however^ 
it  is  so  oblique  in  its  direction  as  to  render  its  division  in  liUiotomy  un- 
avoidable. The  obturator  artery  may  be  very  small  or  altogether  waot- 
ing,  its  place  being  supplied  by  a  branch  from  the  external  iliac  or  epi- 
gastric. 

external  iliac  artery. 

The  external  iliac  artery  of  each  side  passes  obliquely  downwards  along 
the  inner  border  of  the  psoas  muscle,  from  opposite  the  sacro-iliac  sym- 
ohysis  to  the  femoral  arch,  where  it  becomes  the  femoral  artery. 

Relations. — It  is  in  relation  in  Jront  with  the  spermatic  vessels,  the 
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pentoneura,  and  a  thin  layer  of  fascia,  derived  from  the  iliac  f.u5cia,  \rhidi 
surrounds  the  arter)'  and  vein*  At  its  commencement  it  is  crossed  by  the 
ureter,  and  near  its  termination  by  the  crural  branch  of  the  genito-crural 
nerve  and  the  circumflexa  ilii  vein»  Externally  it  lies  against  the  psoas 
muscle,  from  which  it  is  separated  by  the  iliac  fascia ;  una  posteriorly  it  is 
in  relation  with  the  external  iliac  vein,  which,  at  the  femoral  arch,  becomes 
placed  to  its  inner  side.  The  artery  is  surrounded  tlu-oughout  the  whole 
of  its  course  by  lymphatic  vessels  and  glands. 

Branches, — Besides  several  small  branches  which  supply  the  glands 
surrounding  the  artery,  the  external  iliac  ^ves  olf  two  branches,  ihc — 

Epigastric, 
Circumflexa  ilii. 

The  Epigastric  artery  dsises  from  the  external  iliac  near  Poupart's  liga- 
ment ;  and  passing  forwards  between  the  peritoneym  and  trans verswlis 
fascia,  ascends  obliquely  to  the  sbeath  of  the  rectus.  It  enters  the  sheatli 
near  its  lower  third,  and  passes  upwards  behind  the  rectus  muscle,  to 
which  it  is  distributed,  and  in  the  substance  of  that  muscle  inosculates, 
near  the  ensiform  cartilage,  witlj  the  termination  of  tlie  internal  mamma] 
arter)'.  It  lies  internally  to  the  internal  abdominal  ring  and  immediate 
above  the  femoral  ring,  and  is  crossed  near  its  origin  by  the  vas  defere 
in  the  male,  and  by  the  round  Hgament  in  the  feinaJe. 

The  only  branches  of  the  epigastric  arter)'  worthy  of  distinct  notice  are 
tlie  Ciemasieric^  which  accompanies  the  spermatic  cord  and  supplies  the 
cremaster  muscle;  and  the  ramusculus  which  inosculates  with  the  obtura- 
tor artery. 

The  epigastric  artery  forms  a  prominence  of  the  peritoneum  which  di- 
vides the  iliac  fossa  into  an  internal  and  an  externaj  portion ;  it  is  from 
the  former  that  direct  ingiiinal  hernia  issues,  and  from  the  latter^  obtique 
inguinal  heniia. 

The  Circumflexa  ilii  arises  from  the  outer  side  of  the  external  iliac, 
nearly  opposite  the  epigastric  artery.  It  ascends  obliquely  along  Pou* 
part's  ligament,  and  curving  around  the  crest  of  the  ilium  between  the 
attachments  of  the  internal  oblique  and  transversalis  muscle,  inosculattss 
with  the  ilio-lumbar  and  inferior  lumbar  arterj\  Opposite  the  anterior 
superior  spinous  process  of  the  ilium,  it  gives  off  a  large  ascending  branch 
which  passes  upwards  between  the  internal  oblique  and  transversalis,  and 
divides  into  numerous  branches  which  suppK  the  abdominal  muscles,  and 
inosculate  with  the  inferior  intercostal  and  with  the  lumbar  arteries* 

Varieties  in  the  branches  of  the  external  i/kfc. — ITie  epigastric  artery  not 
unfrequently*  gives  off  the  obturator,  which  descends  in  contact  with  the 
external  iliac  vein,  to  the  obturator  foramen.  In  this  situation  the  artery 
would  lie  to  the  outer  side  of  the  femoral  ring,  and  would  not  be  endan- 
gered in  the  operation  for  dividing  the  stricture  of  femoral  hernia.  But 
occasionally  the  obturator  passes  along  the  free  margin  of  Girabernat^s 
ligament  in  its  course  to  the  obturator  foramen,  and  would  completely  en- 
circle the  neck  of  the  hernial  sac, — a  position  in  which  it  could  scarcely 

•  The  proportion  in  which  high  division  of  the  c»btumtor  artery  from  flie  «»pt^nric 
occurs,  ii  fttatrd  to  be  one  in  tbf*e.     In  two  hundred  ami  fifty  aubj-^  nfrd  bf 

Cloquet  with  a  view  to  ajoertain  how  frequently  the  high  dtvUion  to*  i  Ibond 

ihe  obturator  arisioff  from  the  epigastric  on  both  sidei  one  hundred  unci  mvy  umai|  «• 
Ane  tide  twenty-eight  timea,  Rnd  six  timet  it  aro»e  from  the  femoral  artery. 
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escape  the  knife  of  the  operator.  In  a  preparation  in  my  anatomical  col- 
lection, the  branch  of  communication  between  the  epigastric  and  obturator 
arteries  is  very  much  enlarged,  and  takes  this  dangerous  course. 
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Emerging  from  beneath  Poupart's  ligament,  the  J'»g-  i^s.* 

external  iliac  artery  enters  the  thigh  and  becomes 
the  femoral.  The  femoral  artery  passes  dowfi  the 
inner  side  of  the  thigh,  from  Poupart's  ligament, 
at  a  point  midway  between  the  anterior  superior 
spinous  process  of  the  ilium  and  the  symphysis 
pubis,  to  the  opening  in  the  adductor  ma^nus,  at 
the  junction  of  the  middle  with  the  inferior  third 
of  the  thigh,  where  it  becomes  the  popliteal  artery. 

ITie  femoral  artery  and  vein  are  enclosed  in  a 
strong  shezAiy  femoral  or  crural  canal^  which  is 
formed  for  the  greater  part  of  its  extent  by  aponeu- 
rotic and  areolar  tissue,  and  by  a  process  of  fascia 
sent  inwards  from  the  fascia  lata.  Near  Poupart's 
ligament  this  sheath  is  much  larger  tiian  the  vessels 
it  contains,  and  is  continuous  with  tlie  fascia  trans- 
versalis  and  iliac  fascia.  If  the  sheath  be  opened 
at  this  point,  the  artery  will  be  seen  to  be  situated 
in  contact  with  the  outer  wall  of  the  sheath.  The 
vein  lies  next  the  artery,  being  separated  from  it 
by  a  fibrous  septum,  and  between  the  vein  and  the 
inner  wall  of  the  sheath,  and  divided  from  the  vein 
by  another  thin  fibrous  septum,  is  a  triangular  in- 
terval, into  which  the  sac  is  protruded  in  femoral 
hernia.  This  space  is  occupied  in  the  normal  state 
of  the  parts  by  loose  areolar  tissue,  and  by  lympha- 
tic vessels  which  pierce  the  inner  wall  of  the  sheath 
to  make  their  way  to  a  gland,  situated  in  the  femo- 
ral ring. 

Relations,  —  The  upper  third  of  the  femoral  ar- 
tery is  superficial,  being  covered  only  by  the  integument,  inguinal  glands, 

•  A  view  of  the  anterior  and  inner  aspect  of  the  thigh,  showing  the  course  and 
branches  oT  the  femoral  artery.  1.  The  lower  part  of  the  aponeurosis  of  ilie  external 
oblique  muscle;  its  inferior  margin  is  Poupart's  ligament.  2.  The  external  abdommal  ' 
ring.  3,  3.  The  upper  and  lower  part  of  the  sartorius  muscle;  its  inidille  portion 
having  been  removed.  4.  The  rectus.  5.  The  vastus  internus.  6.  Tlie  patella.  7. 
Tlie  iliacus  and  psoas ;  the  latter  being  nearest  the  artery.  8.  The  pectineus.  9.  The 
adductor  longus.  10.  The  tendinous  canal  for  the  femoral  artery  formed  by  the  adduc- 
tor  magnus,  and  vastus  internus  muscle.  II.  The  adductor  magnus.  12.  The  gracilis. 
13.  The  tendon  of  the  semi-tendinosus.  14.  The  femoral  artery.  15.  Tlie  superficial 
circumflexa  ilii  artery  taking  its  course  along  the  line  of  Poupart's  ligament,  ».o  the  cro}«t 
of  the  ilium.  2.  The  superficial  epigastric  artery.  10.  The  two  external  pudic  arteries, 
superficial  and  deep.  17.  The  profunda  artery,  giving  of[  18,  its  external  circumflex 
branch ;  and  lower  down  the  three  perforantes.  A  small  bend  of  the  internal  circum 
flex  artery  (8)  is  seen  behind  the  inner  margin  of  the  femoral,  just  below  the  de^p  ex 
tornal  pudic  artery,  19.  The.aiia8tomotica  magna,  descending  to  the  knee,  upon  ivbicb 
it  ramifles  (6). 
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and  by  the  superficial  and  deep  fasciae.  The  lower  iwo-tliirds  are  covere«t 
by  the  sartorius  muscle.  To  its  outer  side  the  artery  is  first  in  relation 
with  the  psoas  and  iliacus,  and  then  with  the  vastus  intemus.  Behind  it 
rests  upon  the  inner  border  of  the  psoas  muscle ;  it  is  next  separated  from 
the  pectineus  by  the  femoral  vein,  profunda  vein  and  artery,  and  then  lies 
on  the  adductor  lon^s  to  its  termination :  near  the  lower  border  of  the 
adductor  longus,  it  is  placed  in  an  aponeurotic  canal,  formed  by  an  arch 
of  tendinous  fibres,  thrown  from  the  border  of  the  adductor  longus  and 
the  border  of  the  opening  in  the  adductor  magnus,  to  the  side  of  the 
vastus  internus.  To  its  inner  side  it  is  in  relation  at  its  upper  part  with 
the  femoral  vein,  and  lower  down  with  the  pectineus,  adductor  longus, 
and  sartorius. 

The  immediate  relations  of  the  artery  are  the  femoral  vein,  and  two 
saphenous  nerves.  The  vein  at  Poupart's  ligament  lies  to  the  inner  side 
of  the  artery;  but  lower  down  gets  altogether  behind  it,  and  inclines  to  its 
outer  side.  The  short  saphenous  nerve  lies  to  the  outer  side,  and  some- 
what upon  the  sheath  for  the  lower  two-thirds  of  its  extent ;  and  the  long 
saphenous  nerve  is  situated  within  the  sheath,  and  in  front  of  the  arter}' 
for  the  same  extent. 

Plan  of  the  Relations  of  the  Femoral  briery. 

Front. 

Fascia  lata. 

Saphenous  nenres, 

Sartorius, 

Arch  of  the  tendinooB  canal. 


Inner  AVt. 
Femoral  vein, 
Pectineus, 
Adductor  longus, 
Sartorius. 


Femoral  artery. 


OtUirSidt. 

Psoas, 

Iliacus, 

Vastus  intemus. 


Behind. 

Psoas  muscle, 
Femoral  vein, 
Adductor  longus. 

Branches. — The  branches  of  the  Femoral  Artery  are  the — 

Superficial  circumfiexa  ilii, 
Superficial  epigastric, 
Superficial  external  pudic, 
Deep  external  pudic, 

C  External  circumflex. 
Profunda   <  Internal  circumflex, 

(  Three  perforating. 
Muscular, 
Anastomotica  magna. 

The  Superficial  circurnflexa  ilii  artery  arises  from  the  femoral,  imme* 
aiately  below  Poupart's  ligament,  pierces  the  fascia  lata,  and  passes  ob- 
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iiquely  outwards  towafds  the  crest  of  the  ilium.  It  supplies  the  integument 
of  the  groin,  the  superficial  fascia,  and  inguinal  glands. 

The  Superficial  epigastric  arises  from  the  femoral,  immediately  below 
Poupart's  ligament,  pierces  the  fascia  lata,  and  ascends  obliquely  towards 
the  umbilicus  between  the  two  layers  of  superficial  fascia.  It  distributes 
branches  to  the  inguinal  glands  and  integument,  and  inosculates  with 
branches  of  the  deep  epigastric  and  internal  mammary  artery. 

The  Superficial  external  pudic  arises  near  the  superficial  epigastric 
artery ;  it  pierces  the  fascia  lata,  at  the  saphenous  opening,  and  passes 
transversely  inwards,  crossing  the  spermatic  cord,  to  be  distributed  to  the 
integument  of  the  penis  and  scrotum  in  the  male,  and  to  the  labia  in  the 
femaJe. 

The  Deep  external  pudic  arises  from  the  femoral,  a  little  lower  down 
than  the  preceding :  it  crosses  the  femoral  vein  immediately  below  the 
termination  of  the  mternal  saphenous  vein,  and  piercing  the  pubic  portion 
of  the  fascia  lata,  passes  beneath  that  fascia  to  the  inner  border  of  the 
thigh,  where  it  again  pierces  the  fiascia ;  having  become  superficial,  it  is 
distributed  to  the  mtegument  of  the  scrotum  and  perineum. 


The  Profunda  femoris  arises  from  the  femoral  artery  at  two  inches 
below  Poupart's  ligament :  it  passes  downwards  and  backwards  and  a 
little  outwards,  behmd  the  adductor  longus  muscle,  pierces  the  adductor 
magnus,  and  is  distributed  to  the  flexor  muscles  on  the  posterior  part  of 
the  thigh. 

Relations. — In  its  course  downwards  it  rests  successively  upon  the  pecti- 
neus,  the  conjoined  tendon  of  the  psoas  and  iliacus,  adductor  brevis,  and 
adductor  magnus  muscles.  To  its  outer  side  the  tendinous  insertion  of 
the  vastus  intemus  muscle  intervenes  between  it  and  the  femur ;  on  its 
inner  side  it  is  in  relation  with  the  pectineus,  adductor  brevis,  and  adduc- 
tor magnus ;  and  in  front  it  is  separated  from  the  femoral  artery,  above  by 
the  profunda  vein  and  femoral  vein,  and  below  by  the  adductor  longus 
muscle. 

Plan  of  the  Relations  of  the  Profunda  Artery. 

In  Front. 

Profunda  vein, 
Adductor  longus. 


Inntr  Sidg. 

Pectineus, 
Adductor  brevis, 
Adductor  magnus. 


Profunda  artery. 


Outtr  Side. 

Psoas  and  iliacus, 
Vastus  internus, 
Femur. 


Bihimd. 

Pectineus, 

Tendon  of  psoas  and  iliacus, 

Adductor  brevis,  • 

Adductor  magnus. 

Branches. — The  branches  of  the  profunda  artery  are,  the  external  cir- 
cumflex, internal  circumflex,  and  three  perforating  arteries. 

The  External  circumflex  artery  passes  obliquely  outwards  between  Hvf. 
28 
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divisions  of  the  crural  nerve,  then  between  the  rectus  and  cnireus  mtisele, 
and  divides  into  three  branches ;  ascending ^  which  inosculates  with  the 
terminal  branches  of  the  i^liiteal  artery  ;  descending^  which  inosculates  with 
the  superior  external  articular  artery;  and  mirf*//^,  which  continues  the  ^ 
original  course  of  the  artery  around  llie  ihif^h,  and  anastomoses  with  branchei 
of  the  ischiatic,  internal  circuaitlex,  and  superior  perforating  arterj'.  It 
supplies  the  muscles  on  the  anterior  and  outer  side  of  the  thigh. 

The  Interjyil  circumflex  artery  is  larger  than  the  external;   it  winds i 
around  the  inner  side  of  the  neck  of  the  femur,  passing  between  the  pecti- 
neus  and  psoas,  and  along  the  border  of  the  external  obturator  muscle^  to  \ 
tlrie  space  between  the  quadratus  It-mons  and  upper  border  of  the  adductor 
magnus,  where  it  anastomoses  with  the  ischiatic,  external  circumflex,  and 
superior  perforating  artery.     It  supplies  tlie  muscles  of  tlie  upper  and  inner  \ 
side  of  the  thigh,  anastomosing  with  the  obturator  arter)',  and  sends  a  small  j 
branch  Ll^i rough  the  notch  in  the  acetabulum  into  the  hip  joint. 

The  Superior  perforating  artery  passes  baclrwards  betw^een  the  pectineus 
and  adductor  brevis,  pierces  the  adductor  magnus  near  the  femur,  and 
is  distributed  to  the  posterior  muscles  of  the  thigh ;  inosculating  freely 
with  the  circumflex  and  ischiatic  arteries^  and  with  the  branches  of  the  ' 
middle  perforating  arter)'. 

The  Middle  perforating  artery  pierces  the  tendons  of  the  adductorbre\Tfl 
and  magnus,  and  is  distributed  like  the  superior;  inosculating  with  the 
superior  and  inferior  perforantes.  This  branch  frequently  gives  off  the 
nutritious  artery  of  the  femur. 

The  Inferior  perforating  artery  is  given  off  below  the  adductor  brevia, 
and  pierces  the  tendon  of  the  adductor  magnus,  supplying  it  and  tlie  flexor  ' 
muscleSj  and  inosculating  with  the  middle  perforatmg  artery  above,  and 
with  the  articular  branches  of  the  popliteal  below.  It  is  through  the  me- 
dium of  these  branches  that  the  collateral  circulation  is  maintained  in  the 
limb  after  ligature  of  the  femoral  arterj'. 

The  Muscular  branches  are  given  off  by  the  femoral  artery  throughout 
the  whole  of  its  course.  They  supply  the  muscles  in  immediate  proximity  i 
with  the  arter}\  particularly  those  of  the  anterior  aspect  of  the  thigh.  One 
of  these  branches,  larger  than  the  rest,  arises  from  the  femoral  immediately 
below  the  origin  of  the  profunda,  and  passing  outwards  between  the  rectus 
and  sartorius  divides  into  branches  which  are  distributed  to  all  the  muscles 
of  the  anterior  aspect  of  the  thigh.  This  may  be  named  the  superior  mus- 
cular artery. 

The  .inastomofica magiia  arises  from  the  femoral  while  in  the  tendinous 
canal  formed  by  the  adductors  and  vastus  intemus.  It  runs  along  the  ten- 
don of  the  adductor  magnus  to  the  inner  condyle,  and  inosculates  with  the 
superior  internal  articular  artery ;  some  of  its  branches  ane  distributed  to 
the  vastus  intemus  muscle  and  to  the  crureus,  and  terminate  by  anasto- 
mosing with  the  branches  of  the  external  circumflex  and  superior  external 
articular  artery, 

POPLITEAL    ARTEEY.  , 

The  popliteal  arter)^  (Fig*  160)  commences  from  the  termination  of  the 
femoral  at  the  opening  in  the  adductor  magnus  musch^,  and  passes  obliquely 
outwards  through  the  middle  of  the  popliteal  space  to  the  lower  border  of 
the  popliteus  muscle,  where  it  divides  into  the  anterior  and  posterior  tibiaf 
artery. 


POPLITEAL   ARTERY. 
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Relations. — In  its  course  downwards  it  rests  first  on  the  femur,  then  un 
the  posterior  li^ment  of  the  knee  joint,  then  on  the  fascia,  covering  the 
pophteus  muscle.  Superficially  it  is  in  relation  with  the  semi-membranosus 
muscle,  next  with  a  quantity  of  fat  which  separates  it  from  the  deep  fascia, 
and  near  its  termination  with  the  gastrocnemius  plantaris,  and  soleus; 
superficial  and  external  to  it  is  the  popliteal  vein,  and  still  more  superficial 
and  external,  the  popliteal  nerve.  By  its  inner  side  it  is  in  relation  with  the 
semi-membranosus,  internal  condyle  of  the  femur,  and  inner  head  of  the 
gastrocnemius ;  and  by  its  outer  side  with  the  biceps,  external  condyle  of 
the  femur,  the  outer  head  of  the  gastrocnemius,  the  plantaris  and  the 
soleus. 

Plan  of  the  Relations  of  the  Popliteal  Artery. 

Suptrfteially, 

Sem  i-m  embranosua, 
Popliteal  nerve, 
Popliteal  vein. 
Gastrocnemius, 
Plantaris, 
Soleus. 


Inner  Sidt. 

Semi-membranosus, 
Internal  condyle, 
Gastrocnemius. 


Popliteal  Artery. 


OuitrSitU, 

Biceps, 

External  condyle, 
Gastrocnemius, 
Plantaris, 
Soleus. 


Duply. 

Femur,  / 

Ligamentum  posticum  Winslowii, 

Popliteal  fascia. 

Branches. — The  branches  of  the  popliteal  artery  are  the 

Superior  external  articular, 
Superior  internal  articular, 
Azy^os  articular. 
Inferior  external  articular. 
Inferior  internal  articular. 
Sural. 

The  Superior  articular  arteries,  external  and  intemaly  wind  around  the 
femur,  immediately  above  the  condyles,  to  the  front  of  the  knee  joint, 
anastomosing  with  each  other,  with  the  external  circumflex,  the  anasto- 
motica  magna,  the  inferior  articular,  and  the  recurrent  of  the  anterior 
tibial.  The  external  passes  beneath  the  tendon  of  the  biceps,  and  the 
internal  through  an  arched  opening  beneath  the  tendon  of  the  adductor 
map^us.     They  supply  the  knee  jomt  and  the  lower  part  of  the  femui. 

The  Jizygos  articular  artery  pierces  the  posterior  ligament  of  the  Joint, 
the  li^mentum  posticum  Winslowii,  and  supplies  the  synovial  membrane 
in  its  mterior.     There  are,  frequently,  several  posterior  articular  arteries. 

The  Inferior  articular  arteries  wind  around  the  head  of  the  tibia  imme- 
diately below  the  joint,  and  anastomose  with  each  other,  the  superior 
articular  arteries,  and  the  recurrent  of  the  anterior  tibial.  The  external 
passes  beneath  the  two  external  lateral  ligaments  of  the  joint,  and  the  m  *. 


ANTERIOR   TIBIAL  ARTERY. 

Fig.  1S9*  temal  beneath  the  internal  lateral  ligimcDt,     Thfj 

Bupoly  the  knee  Joint  and  the  heads  of  the  tibia  and 
ftbuJa. 

The  Sural  arteries  (sura,  the  calf)  are  two  lari^e 
muscular  branches,  which  are  distributed  to  the-  t\\o 
heads  of  the  gastrocnemius  muscle. 


AKT£RI0B    TIBIAL    ARTERY. 

The  anterior  tibial  artery  passes  forwards  bet^ 
the  two  Jieads  of  the  tibialis  posticus  muscle,  and* 
tljrough  tlie  opening  in  the  upper  part  of  the  inter- 
osseous membrane,  to  the  anterior  tibial  region.  It 
then  runs  down  the  anterior  aspect  of  the  leg  to  the 
ankle  joint,  where  it  becomes  tiie  dorsalis  pedis. 

Relatiom. — In  its  course  downwards  it  rests  upon 
the  interosseous  membrane  (to  which  it  is  connected 
by  a  little  tendinous  arch  which  is  thrown  across  it), 
the  lower  part  of  tlie  tibia,  and  the  anterior  ligament 
of  the  joint*  In  the  upper  third  of  its  coui^  tt  w 
situated  between  the  tibialis  anticus  and  extensor 
longus  digitorum,  lower  down  between  the  tibialis 
anticus  and  extensor  proprius  poUicis ;  and  just  be- 
fore it  reaches  the  ankle  it  is  crossed  by  the  tendon 
of  the  extensor  proprius  pollicis,  and  becomes  placed 
between  that  tendon  and  the  tendons  of  the  extensor 
longus  digitorum.  Its  immediate  relations  are  the 
venae  comites  and  die  anterior  tibial  nerve,  which 
latter  lies  at  first  to  its  outer  side,  and  at  about  the 
middle  of  the  leg  becomes  placed  superficially  to 
the  artery. 

Plan  of  the  Relations  of  th%  Jlnteriar  Tibial  briery. 

Deep  Aicia,  • 

Tibialii  anticus, 

Extensor  longus  digitorum, 

£jctensor  proprius  poUidii^ 

Anierior  tibial  nerve. 


Inntr  Bidt. 
Tibialis  anticus, 
Teodon  of  tho  ex- 

leasor    proprius 

pollicis. 


Anterior  Tibial  Artery. 


Ouler  Sidt^ 

Anterior  tibial  nerre, 
Eitensor  lonjfus  digilorom, 
Kxtensor  proprius  poHiciis 
T«ndons  uf  the 
iongtu  digiioruni* 


Bthtmd, 
Interosseous  membrane, 

Tibia  (lower  fourth), 
Ankle  joint, 

*  fhe  tnierior  aspeot  of  the  leg  and  foot,  sbowiof  the  anterior  tibial  ftnd  doiMHe 
*iedis  arteries,  witb  their  branches.  1.  T^ie  tendon  of  insertion  of  the  quadrict^pn  «"jr 
*f,i%or  muM^le,  2,  Tbe  in^eriion  of  the  tigamenturn  pHtelhc  into  the  lower  border  of  fLa 
I'Rtella.  3.  The  tibia.  4,  The  extensor  proprius  pol Uei»  musole.  6.  Tl»e  extensor  Um^ 
gua  digitonitn.     6.  Tbe  peronei  muscles,    1.  The  inner  bell/  of  tbe  gMtroejusniiiit  muA 


DOR8ALIS   PEDIS.  ARTERF.  ii2U 

Branches. — The  branches  of  the  Anterior  Tibial  Artery  are  the^ — 

Recurrent, 
Muscular, 
External  malleolar, 
Internal  malleolar. 

The  Recurrent  branch  passes  upwards  beneath  the  origin  of  the  tibialis 
anticus  muscle  to  the  front  of  the  knee  joint,  upon  which  it  is  distributed, 
anastomosing  with  the  articular  arteries. 

The  Muscular  branches  are  very  numerous,  they  supply  the  muscles  of 
the  anterior  tibial  region. 

The  Malleolar  arteries  are  distributed  to  the  ankle  joint ;  the  external 
passing  beneath  the  tendons  of  the  extensor  longus  digitorum  and  pero- 
neus  tertius,  inosculates  with  the  anterior  peroneal  artery  and  with  the 
branches  of  the  dorsalis  pedis ;  the  internal^  beneath  the  tendons  of  the 
extensor  proprius  pollicis  and  tibialis  anticus,  inosculates  with  branches 
of  the  posterior  tibial  and  internal  plantar  artery.  They  supply  branches 
to  the  ankle  joint. 

The  Dorsalis  pedis  artery  is  continued  forward  along  the  tibial  side 
of  the  dorsum  of  the  foot,  from  the  ankle  to  the  base  of  the  metatarsal  bone 
of  the  great  toe,  where  it  divides  into  two  branches,  the  dorsalis  hallucis 
and  cooimunicating. 

Relations, — The  dorsalis  pedis  is  situated  along  the  outer  border  of  the 
tendon  of  the  extensor  proprius  pollicis ;  on  its  fibular  side  is  the  inner- 
most tendon  of  the  extensor  longus  digitorum,  and  near  its  termination  it 
is  crossed  by  the  inner  tendon  of  the  extensor  brevis  digitorum.  It  is  ac 
companied  by  venae  comites,  and  has  the  continuation  of  the  anterior  tibial 
nerve  to  its  outer  side. 

Plan  of  the  RelaHom  of  the  Dorsalis  Pedis  Artery. 

Jn  Front. 

Integument, 

Deep  fascia. 

Inner  tendon  of  the  extensor 

brevis  digitorum. 


Imtir  Side, 

Tendon  of  the  ex- 
tensor proprius 
pollicis. 


Dorsalis  Pedis  Artery. 


Ouitr  Sidt, 

Tendon  of  the   extensor 

longus  digitorum, 
Border    of   the    extensor 

brevis  digitorum  muscle. 


Behind. 

Bones  of  the  tarsus,  with 

their  ligamenu 

the  soleus.  8.  The  annular  ligament  beneath  which  the  extensor  tendons  and  the  An 
teriur  tibial  artery  pass  into  the  dorsum  of  the  foot.  9.  The  anterior  tibial  artery.  10 
Ju  recurrent  branch  inosculating  with  (2)  the  inferior  articular,  and  (1)  the  superior 
articular  arteries,  branches  of  the  popliteal.  11.  The  internal  malleolar  artery.  17. 
The  external  malleolar  inosculating  with  the  anterior  peroneal  artery  12.  13.  The  doi- 
»ilis  pedis  artery.  14.  The  tarsea  and  metatarsea  arteries;  the  tarsea  is  nearest  the 
ankle,  the  metatarsea  is  seen  giving  off  the  iuterossea.  15.  The  dorsalis  hallucis  artery. 
IC.  The  communicating  branch. 

28* 
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POSTERIOR   TIBIAL   ARTERY. 


Branches, — The  branches  of  this  artery  are  the 


Fig.  160,* 


Tarsea, 

Metaiarsea, — interosseae, 

Dorsalis  halluciSj^ — collateral  digital, 

Coinmunicating. 

The  Tarsea  arches  transversely  across  the  tarsus,  beneath  the  extensor 
brevis  digitorura  muscle,  and  supplies  the  articulations  of  the  tarsal  bonea 
and  the  outer  side  of  the  foot ;  it  anastomoses  with  tlie  external  malleolar, 
ihe  peroneal  arterieSj  and  the  ejrternal  plantar. 

The  Meiatarsea  forms  an  arch  across  tlie  base  of  the 
metatarsal  bones,  and  supplies  the  outer  side  of  the 
foot;  anastomosing  with  the  tarsea  and  witti  tlie  exter- 
nal jilantar  arter}*.  The  metatarsea  gives  off  three 
branches,  the  Interossece,  which  pass  forward  upon  tlie 
dorsal  interossei  muscles,,  and  divide  into  two  collateral 
branches  for  niljnjning  toes.  At  their  commencement 
these  interosseous  branches  receive  the  posterior  per- 
forating arteries  from  the  plantar  arch,  and  opposite  the 
heads  of  the  metatarsal  bones  tiiey  are  joined  by  the 
anterior  perforating  branches  from  the  digital  artenes. 

The  Dor  sails  hallucis  runs  forward  upon  the  first  dor- 
sal  interosseous  muscle,  and  at  tJie  base  of  the  first 
phalanx  divides  into  two  branches,  one  of  which  passes 
mwards  beneath  the  tendon  of  tlie  extensor  proprius 
polite  is,  and  is  distributed  to  the  inner  border  of  the 
reat  toe,  while  the  other  bifurcates  for  the  supply  of 
be  adjacent  sides  of  the  great  and  second  toe* 
The  Camnumicftdng  artery  fnsses  inXo  the  sole  of  the 
foot  between  the  two  heads  of  the  first  dorsal  interos- 
seous muscle,  and  inosculates  widi  the  termination  of 
tlie  external  plantar  arterj^ 

Besides  the  preceding,  numerous  branches  are  dis- 
tributed to  the  bones  and  articulations  of  tlie  foot,  par- 
ticularly along  the  inner  border  of  the  latter. 

POSTERIOR    TIBIAL    ARTERY. 

The  posterior  tibial  artery  passes  obliquely  down* 
wards  along  the  tibial  side  of  the  leg  from  the  lower 

•  A  posterior  vi»»w  of  the  leg,  showing  Uie  popliteal  and  posterior  tibial  arterjr^  1. 
Tlie  tenrlorit  forniTng  the  inner  imni*itrjrjg.  2.  The  lentton  of  llie  biceps  funViing  tbo 
csitfT  liamMriiig.  3.  Tlje  pcipliteu*  muAck.  4.  The  ^exor  lonfni»  diguorum.  5.  Th# 
t  biali*  po<ticiJB.  6.  The  fibula;  im mediately  below  the  figure  ia  the  ori|{in  oftlia  fieaof 
l«mt!us  pollicii;  the  tnitK:le  hns  been  reitioved  in  onler  to  expose  Uie  peroneal  artery, 
7  The  peronei  muscles,  Inngns  and  brei'ia.  S.  The  lower  part  of  the  flrior  longut 
^  •llicis  niuftcio  with  it*  tendon,  9.  The  popliteal  artery  giving  olf  it*  articular  and 
H(tj,<ieiilor  branches;  the  two  superior  articular  are  seen  in  the  upper  part  of  the  popU. 
^'M  fpace  p&saing  above  the  two  head»  of  the  giistrocncinius  niUK'le,  which  are  cut 
tnroiigh  near  their  origin.  The  two  inferior  lire  in  relation  with  the  popUteus  mufr'to, 
l*K  The  anterior  tibial  artery  passing  through  the  angular  iniersfiaoe  Ijetween  the  two 
l(f)id&  of  tho  tibialis  posticu*  moiKjIe,  IL  The  posterior  tibial  artery,  l*J»  Th**  r<^latav« 
position  of  the  tendons  and  arteiy  at  the  initer  ankle  from  within  (lutwur  '  lalj 

to  their  pa^^ing  beneath  Utit  internal  annular  ligament.     1*).  The  peroneal  u.  ing, 

m  little  below  the  number,  into  two  branches ;  the  anterior  peroneal  is  »e<;ii  i^ili^uii^  thMi 
mtuoamouM  inembntne.     H.  The  posterior  peroociii 
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border  of  the  popliteus  muscle  to  the  concavity  of  the  os  calcis,  where  it 
divides  into  the  internal  and  external  plantar  artery. 

Relations, — In  its  course  downwards  it  lies  first  upon  the  tibialis  posti- 
cus, next  on  the  flexor  longus  digitorum,  and  then  on  the  tibia ;  it  ia 
covered  in  by  the  intermuscular  fascia  which  separates  it  above  from  the 
soleus,  and  below  from  the  deep  fascia  of  the  lee  and  the  integument,  h 
is  accompanied  by  its  venae  comites,  and  by  the  posterior  tibial  nerve, 
which  latter  lies  at  first  to  its  outer  side,  then  superficially  to  it,  and  again 
to  its  outer  side. 

Plan  of  the  Relations  of  the  Posterior  Tibial  Artery. 

Superficially. 

Soleus, 
Deep  fascia. 
The  intermuscular  fascia. 


hmtr  Side, 
Vein. 


Posterior  Tibial 
Artery. 


OuttrSide, 

Posterior  tibial  nenre^ 
Vein.  ^ 


Deeply. 

Tibialis  posticus, 
Flexor  longus  digitorum. 
Tibia. 


Branches. — The  branches  of  the  posterior  tibial  artery  are  the 


Peroneal, 

Nutritious, 

Muscular, 


Internal  calcanean. 
Internal  plantar, 
External  plantar. 


The  Peroneal  artery  is  given  off  from  the  posterior  tibial  at  about  two 
inches  below  the  lower  border  of  the  popliteus  muscle ;  it  is  nearly  as 
large  as  the  anterior  tibial  arteiy,  and  passes  obliquely  outwards  to  the 
fibula.  It  then  runs  downwards  along  the  inner  border  of  the  fibula  to 
its  lower  third,  where  it  divides  into  the  anterior  and  posterior  peroneal 
artery. 

Relations, — The  peroneal  artery  rests  upon  the  tibialis  posticus  muscle, 
and  is  covered  in  oy  the  soleus,  the  intermuscular  fascia,  and  the  flexor 
ongus  poUicis,  having  the  fibula  to  its  outer  side. 


Plan  of  the  Relations  of  the  Peroneal  Artery, 

In  Front, 

Soleus, 

Intermuscular  fkscia, 
Flexor  longus  pollicis. 


Peroneal  Artery. 


Behind, 
Tibialis  posticus. 


Outer  Sid*. 

Fibula. 
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PLANTAR    ARTERIES. 


Branches,  —  The  branches  of  the  peroneal  artery  are,  muscular  to  the 
neighbouring  muscles,  particularly  to  the  soleus,  and  the  two  terminal 
bmnches  anterior  and  posterior  peroneal. 

'l*he  ^'hiten^r  percmeal  pierces  the  interosseous  membrane  at  the  lowei 
thirii  of  the  leg,  and  is  distributed  on  the  front  of  the  outer  malleolus, 
anastomosing  with  ihe  external  malleolar  and  tarsal  artery.     This  branclj  j 
IS  very  variable  in  size.  i 

The  Posknor  ]}€roneal  continues  onwards  along  the  posterior  aspect  of  ' 
the  outer  muUfolus  to  the  side  of  tlie  os  calcis,  to  which  and  to  tiie  mus-  ] 
rles  arisin«^  froia  it,  it  distributes  external  €(tkaneun  branches.     It  anasto- 
moses with  the  anterior  peroneal,  tarsal,  external  plantaTi  and  posterior 
tibial  artery. 

The  JWtrUious  artery  of  the  tibia  arises  from  the  trunk  of  the  tibial| 
frequently  above  tlie  origin  of  the  peroneal,  and  proceeds  to  the  nutritious 
canal,  which  it  traverses  obliquely  from  below  upwards. 

The  Miuailar  braiichcs  of  die  posterior  tibial  artery  are  distributed  tOi 
the  soleus  and  to  the  deep  muscles  on  the  posterior  aspect  of  ttie  leg.  One 
of  these  branches  is  deserving  of  notice,  a  reairreni  branchy  which  arises] 
from  the  posterior  tibial  above  the  origin  of  the  peroneal  artery,  pierces 
the  soleus,  and  is  distribuleil  upon  the  mner  side  of  the  head  of  the  tibiai 
anastomosing  with  the  inferior  internal  articular. 

The  Internal  cakaiiian  branches^  three  or  four  in  number,  proceed  frooil 
the  posterior  tibial  artery  immediately  before  its  division  ;  they  are  distri- 
buted to  die  inner  side  of  tlie  os  calcis,  to  the  integument,  and  to  the 
muscles  which  arise  from  its  inner  tuberosity,  and  they  anastomose  willi 
the  external  calcanean  branches,  and  with  all  the  neighbouring  arteries. 

FLANTAR    ARTERIES. 

Fig.  161  .•  The  Int^mai  plantar  artery  proceeds  from  the  bifur- 

cation of  the  posterior  tibial  at  the  inner  malleoIu5|,J 
and  passes  along  the  inner  border  of  the  foot  between* 
the  abductor  pollicis  and  flexor  brevis  digilorura  mus- 
cles, supplying  the  inner  border  of  the  foot  and  great 
toe. 

The  External  plantar  artery^  much  larger  than  the 
internal,  passes  obliquely  outwards  between  the  first 
and  second  layers  of  die  plantar  muscles,  to  the  ftflh , 
metatarsal  space.  It  then  turns  horizontally  inwards  ^ 
between  the  second  and  tliird  layers,  to  the  first  mets* 
tarsal  space,  where  it  inosculates  with  the  communi- 
cating branch  from  the  dorsal  is  pedis.  The  horizontal 
portion  of  the  artery  describes  a  slight  curve,  having 
the  convexity  for\^^ards ;  this  is  the  plantar  arch* 

Branches,  —  The  branches  of  the  external  plantar 
artery  are  the — 

Muscular, 

Articular, 

Digital,^ — anterior  perforating, 

Posterior  perforating. 

*  Th«  arterfn  of  the  Kile  of  the  Toot;  the  first  nmi  a  pnrt  of  the  second  \tkftt  of  m«»» 
elei  hnvirig  been  r<?moved.  1.  The  under  and  pnsieriof  part  of  the  os  calcta;  ta  whic" 
tbe  origin*  of  die  &rit  lnyei  of  muscJe^  rcaiaiii  aiiached.     2.  The  muecufus  macemn 
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The  Muscular  branches  are  distributed  to  the  muscles  in  the  sole  of  the 
foot. 

The  Articular  branches  supply  the  ligaments  of  the  articulations  of  the 
tarsus,  and  their  synovial  membranes. 

The  Digital  branches  are  four  in  number :  the  first  is  distributed  to  the 
outer  side  of  the  little  toe ;  the  three  others  pass  forwards  to  the  cleft  be- 
tween the  toes,  and  divide  into  collateral  branches,  which  supply  the 
adjacent  sides  of  the  three  external  toes,  and  the  outer  side  of  the  second. 
At  the  bifurcation  of  the  toes,  a  small  branch  is  sent  upwards  from  each 
digital  artery,  to  inosculate  with  the  interosseous  branches  of  the  metatar- 
sea ;  these  are  the  anteriar  perforating  arteries. 

The  Posterior  perforating  are  three  small  branches  which  pass  upwards 
between  the  heads  of  the  three  external  dorsal  interossei  muscles  to  inos- 
culate with  the  arch  formed  by  the  metatarsea  artery. 

Varieties  in  the  Arteries  of  the  Lower  Extremity. — The  femoral  artery 
occasionally  divides  at  Poupart's  ligament  into  two  branches,  and  some- 
times into  three ;  the  former  is  an  instance  of  the  high  division  of  the  pro- 
funda Jirtery ;  and  in  a  case  of  the  latter  kind  which  occurred  during  my 
dissections,  the  branches  were  the  profunda,  the  superficial  femoral,  and 
the  internal  circumflex  artery.  Dr.  Quain,  in  his  "  Elements  of  Anatomy," 
records  an  instance  of  a  high  division  of  the  femoral  artery,  in  which  the 
two  vessels  became  again  united  in  the  popliteal  region.  The  point  of 
origin  of  the  profunda  artery  varies  considerably  in  different  subjects, 
being  sometimes  nearer  to  and  sometimes  farther  from  Poupart's  ligament, 
but  more  frequently  the  former.  The  branches  of  the  popliteal  artery  are 
very  liable  to. variety  in  size;  and  in  all  these  cases  the  compensating 
principle,  so  constant  in  the  vascular  system,  is  strikingly  manifested. 
When  the  anterior  tibial  is  of  small  size,  the  peroneal  is  large ;  and,  in 
place  of  dividing  into  two  terminal  branches  at  the  lower  third  of  the  leg, 
descends  to  the  lower  part  of  the  interosseous  membrane,  and  emerges 
upon  the  front  of  the  ankle,  to  supply  the  dorsum  of  the  foot :  or  the  pos- 
terior tibial  and  plantar  arteries  are  large,  <ind  the  external  plantar  is  con- 
tinued between  the  heads  of  the  first  dorsal  interosseous  muscle,  to  be 
distributed  to  the  dorsal  surface  of  the  foot.  Sometimes  the  posterior 
tibial  artery  is  small  and  thread-like ;  and  the  peroneal,  after  descending 
to  the  ankle,  curves  inwards  to  the  inner  malleolus,  and  divides  into  the 
two  plantar  arteries.  If,  in  this  case,  the  posterior  tibial  be  sufficiently 
large  to  reach  the  ankle,  it  inosculates  with  the  peroneal  previously  to  its 
division.  The  internal  plantar  artery  sometimes  takes  the  distribution  of 
the  external  plantar,  which  is  short  and  diminutive,  and  the  latter  not  un- 
firequently  replaces  a  deficient  dorsalis  pedis. 

The  varieties  of  arteries  are  interesting  in  the  practical  application  of  a 
knowledge  of  their  principal  forms  to  surgical  operations ;  in  their  tran- 
scendental anatomy,  as  illustrating  the  normal  type  of  distribution  in  ani- 
mals ;  or,  in  many  cases,  as  diverticula  permitted  by  Nature,  to  teach  her 
observers  two  important  principles  i^first^  in  respect  to  herself,  that,  how- 
ever in  her  means  she  may  indulge  in  change,  the  end  is  never  overlooked, 
and  a  limb  is  as  surely  supplied  by  a  leash  of  arteries,  various  in  their 

3.  The  long  flexor  tendon?.  4.  The  tendon  of  the  peroneiis  longus.  5.  Tlie  termination 
of  the  posterior  tibial  artery.  6.  The  internal  plantar.  7.  Tlio  external  plantar  artery 
8.  The  plantar  arch  giving  off  four  digital  branches,  which  pass  forwards  on  the  ip»*»r 
nssei  muscles.  Three  of  these  arteries  are  seen  dividing,  near  the  heads  of  the  ineta 
tarsal  bones,  into  collateral  branches  for  adjoining  toes. 
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course,  as  by  those  which  we  are  pleased  to  consider  normal  in  drstnbu 
lion  ;  and,  secondly^  with  regard  to  us,  ihat  we  should  ever  be  keen!)'  alive 
to  what  is  passing  beneath  our  observation,  and  ever  ready  in  the  most! 
serious  operation  to  deviate  from  our  course  and  avoid— or  give  eyes  ta] 
our  knife,  that  it  may  see, — the  concealed  dangers  which  it  is  our  prideH 
to  be  able  to  contend  witli  and  vanquish. 


PULMOKABY    A  K  T  E  k  V, 

The  pulmonarj^  artery  arises  from  the  left  side  of  the  base  of  the  right  I 
ventricle  in  front  of  the  origin  of  the  aorta,  and  ascends  obliquely  to  tiie  i 
under  surface  of  the  arch  of  the  aorta,  where  it  divides  into  tlie  right  and 
left  pulmonary  arteries.  In  its  course  upwards  and  backwards  it  incline^  i 
to  tlie  left  side,  crossing  tl^ie  commencement  of  the  aorta,  and  is  connected^ 
to  the  under  surface  of  tlie  arch  by  a  thick  and  impervious  cord,  the  re- 
mains of  the  ductus  arteriosus. 

Relation, — It  is  enclosed  for  one-half  of  its  extent  by  the  pericardium, , 
and  receives  the  attachment  of  the  tibrous  portion  of  that  rnembrajie  by  its] 
upper  portion.  Beliind,  it  rests  against  tlie  ascending  aorta;  on  either  | 
side  is  the  appendix  of  the  corresponding  auricle  with  a  coronary  artery;  i 
and  above,  the  cardiac  ganglion  and  the  remains  of  the  ductus  arteriosus. 

The  Right  pulmonary  artery  passes  beneath  die  arch  and  behind  the  I 
ascending  aoria,  and  in  the  root  of  the  lungs  divides  into  three  branches -{ 
for  the  three  lobes. 

The  l^Jl  pubnonary  artery^  rather  larger  than  the  right,  passes  in  front  \ 
of  the  descending  aorta,  to  the  root  of  the  left  lung,  to  which  it  is  distri- 
buted.    Tiiese  arteries  divide  and  subdivide  in  the  structure  of  the  lungs,  i 
and  terminate  in  capillary  vessels  which  form  a  network  around  the  air-  i 
passages  and  cells,  and  become  continuous  witli  tlie  radicles  of  the  pul* 
monary  veins. 

Relalifms, — In  the  root  of  the  right  lung^  examined  from  above  down- 
wards,  the  pulmonary  arterj^  is  situated  between  the  bronchus  and  pulmo^j 
nary  veins,  uie  former  being  above,  the  latter  below;  while  in  the /<  ' 
lung  the  artery  is  the  highest,  next  tiie  bronchus,  and  then  the  veins.  6a : 
both  sides,  from  before  backwards,  tiie  artery*  is  situated  between  the  vems 
and  bronchi,  the  former  being  in  front,  and  the  latter  behind* 


CHAPTER   VIL 


OF  THE  VEINS. 

The  vems  are  the  vessels  which  return  the  blood  to  the  auricles  of  the 
heart,  afier  it  has  been  circulated  by  the  arteries  through  the  various  ti»-] 
sues  of  the  body.  They  are  much  thinner  in  structure  than  the  arteries^] 
so  that  when  emptied  of  their  blood  tliey  become  flattened  and  collapsed,] 
The  veins  of  the  systemic  circulation  convey  tJie  dark-coloured  and  ina*] 
pure  or  verums  blood  from  the  capillary  system  to  the  right  auricle  of  thel 
heart,  and  they  are  found  after  death  to  be  more  or  less  disi ended  with] 
that  riuid.  The  veins  of  the  pulmonar}'  circulation  resemble  the  arteries! 
of  the  systemic  circulation  in  containing  durmg  life  the  pure  or  arterial 
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Diood,  which  they  transmit  from  the  capillaries  of  the  lungs  to  the  left 
auricle. 

The  veins  commence  by  minute  radicles  in  the  capillaries  which  are 
everywhere  distributed  through  the  textures  of  the  body,  and  converge  to 
constitute  larger  and  larger  branches,  till  they  terminate  in  the  main  trunks 
which  convey  the  venous  blood  directly  to  the  heart.  In  diameter  they 
are  larger  than  the  arteries,  and,  like  those  vessels,  their  combined  areae 
would  constitute  an  imaginary  cone,  whereof  the  apex  is  placed  at  the 
heart,  and  the  base  at  the  surface  of  the  body.  It  follows  from  this  ar- 
rangement, that  the  blood  in  returning  to  the  heart  is  passing  from  a  lar^ 
into  a  smaller  channel,  and  therefore  that  it  increases  in  rapidity  durmg 
its  course. 

Veins  admit  of  a  threefold  division  into,  superficial,  deep,  and  sinuses. 

The  Superficial  veins  return  the- blood  from  the  integument  and  super- 
ficial structures,  and  take  their  course  between  the  layers  of  the  superficial 
fascia;  they  then  pierce  the  deep  fascia  in  the  most  convenient  and  pro- 
tected situations,  and  terminate  in  the  deep  veins.  They  are  unaccompa- 
nied by  arteries,  and  are  the  vessels  usually  selected  for  venesection. 

The  Deep  veins  are  situated  among  the  deeper  structures  of  the  body, 
and  generally  in  relation  with  the  arteries  ;  in  the  limbs  they  are  enclosed 
in  the  same  sheath  with  those  vessels,  and  they  return  the  venous  blood 
from  the  capillaries  of  the  deep  tissues.  In  company  with  all  the  smaller, 
and  also  with  the  secondary  arteries,  as  the  brachial,  radial,  and  ulnar  in 
the  upper,  and  the  tibial  and  peroneal  in  the  lower  extremity,  there  are 
two  veins,  placed  one  on  each  side  of  the  artery,  and  named  vems  comiies. 
The  larger  arteries,  as  the  axillary,  subclavian,  carotid,  popliteal,  femoral, 
&c.,  are  accompanied  by  a  single  venous  trunk.  Sinuses  differ  from  veins 
in  their  structure ;  and  also  in  their  mode  of  distribution,  being  confined 
to  especial  organs  and  situated  within  their  substance.  The  principal 
venous  sinuses  are  those  of  the  dura  mater,  the  diplo6,  the  cancellous 
structure  of  bones,  and  the  uterus. 

The  communications  between  veins  are  even  more  frequent  than  those 
of  arteries,  and  they  take  place  between  the  larger  as  well  as  among  the 
smaller  vessels ;  the  venae  comites  communicate  with  each  other  very  fre- 
quently in  their  course,  by  means  of  short  transverse  branches  which  pass 
across  from  one  to  the  other.  These  communications  are  strikingly  ex- 
hibited in  the  fi^quent  inosculations  of  the  spinal  veins,  and  in  the  various 
venous  plexuses,  as  the  spermatic  plexus,  vesical  plexus,  &c.  The  office 
of  these  inosculations  is  very  apparent,  as  tending  to  obviate  the  obstruc- 
tions to  which  the  veins  are  particularly  liable  from  the  thinness  of  their 
coats,  and  from  their  inability  to  overcome  much  impediment  by  the  force 
of  their  current. 

Veins,  like  arteries,  are  composed  of  three  coats,  external  or  areolo- 
fibrous,  middle  or  fibrous,  and  internal  or  serous.  The  external  coat  is 
firm  and  strong,  and  resembles  that  of  arteries.  The  middle  coat  consists 
of  two  layers,  an  outer  layer  of  contractile  fibrous  tissue  disposed  in  a  cir- 
cular direction  around  the  vessel,  and  an  inner  layer  of  organic  muscular 
fibres  arranged  longitudinally.  This  latter  resembles  the  inner  layer  of 
the  middle  coat  of  arteries,  but  is  somewhat  thicker ;  it  is  not  unfrequently 
hypertrophied.  The  internal  coaty  as  in  arteries,  consists  of  a  striated  or 
fenestrated  layer,  and  a  layer  of  epithelium ;  it  is  continuous  wuh  the  in- 
ternal coat  of  arteries  through  the  medium  of  the  lining  membrane  of  tb** 
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heart  on  the  one  hand,  and  through  the  capillary  vessels  on  the  other. 

The  differences  in  structure,  therefore,  between  arteries  and  veins,  rebtd 
to  the  ditrerence  of  thickness  of  their  component  layers,  and  to  the  absence 
of  the  elastic  coat  in  the  latter.     Moreover,  another  difference  occurs  in  I 
tlje  presence  of  valves.     The  valves  of  veins  are  composed  of  a  thin  layer  j 
of  hbrous  membrane,  lined  upon  its  two  surfaces  by  epillielium.     The' 
segments  or  flaps  of  ihe  valves  of  veins  are  semilunar  in  form  and  arranged 
in  pairs,  one  upon  either  side  of  the  vessel ;  in  some  instances  there  is  but 
a  single  ilap,  which  has  a  spiral  direction,  and  occasionally  there  are  three* 
The  free  border  of  the  valvular  flaps  is  concave,  and  directed  forwards, 
so  that  while  the  current  of  blood  is  permitted  to  flow^  freely  towards  the 
heart,  the  valves  are  distended  and  tJie  current  intercepted  if  the  stream 
become  retrograde  in  its  course.     Upon  the  cardiac  side  of  each  valve  the 
vein  is  expanded  into  two  pouches  (sinuses),  corresponding  with  tlie  flaps  ' 
of  the  valves,  which  give  to  the  distended  or  injected  vein  a  knotted  ap- 
pearance.    The  valves  are  most  numerous  in  the  veins  of  the  extremities, 
particularly  in  the  deeper  veins,  and  they  are  generally  absent  in  the  very 
small  veins,  and  in  Uie  veins  of  the  viscera,  as  in  the  portal  and  cerebral 
veins :  they  are  also  absent  in  the  large  trunks,  as  in  tlie  venae  cavas,  venaft 
azygos,  innominatas,  and  iliac  veins. 

Smuses  are  venous  channels,  excavated  in  the  structure  of  an  organ, 
and  lined  by  the  internal  coat  of  the  veins  ;  of  this  structure  are  the  sinuses 
of  the  dura  mater,  whose  external  covering  is  the  fibrous  tissue  of  the 
membrane,  and  the  internal,  the  serous  layer  of  the  veins.  The  external 
investment  of  the  sinuses  of  the  uterus  is  die  tissue  of  that  organ ;  and  thiit ' 
of  the  bones,  the  lining  membrane  of  the  cells  and  canals. 

Veins,  like  arteries,  are  supplied  with  nutritious  vessels,  the  vasa  vaso** 
rum ;  fmd  it  is  to  be  presumed  that  nervous  filaments  are  distributed  tE 
their  coats. 

I  shall  describe  the  veins  according  to  the  primaiy  division  of  the  b6dy  ^  j 
taking  first,  those  of  the  head  and  neck ;  next,  those  of  the  upper  extre- 
mity ;  then,  those  of  the  lower  extremity ;  and  lastly,  the  veins  of  the 
trunk. 


VEINS  OF  THE  HEAD  AND  NECK. 

The  veins  of  the  head  and  neck  may  be  arranged  into  three  groups,  vis. 
L  Veins  of  the  exterior  of  the  head,     2.  Veins  of  the  diplo^  and  interior  \ 
of  the  cranium.     3.  Veins  of  the  neck. 

The  veins  of  the  exterior  of  the  head  are  the — 

Facial, 

Internal  maxillary, 

Temporal, 

Te  mp  0  ro- max  11 1  a  ry , 

Posterior  auricular, 

Occipital, 

rhe  FacuJ  vein  commences  on  the  anterior  part  of  the  skull  in  a  venous 
plexus,  formed  by  the  communications  of  the  branches  of  the  temporal, 
and  descends  along  the  middle  line  of  the  forehead,  under  the  name  of 
frontal  vein^  to  the  root  of  the  nose,  where  it  is  connected  with  its  fellow  I 
of  the  opposite  side  by  a  communicating  trunk  which  constitutes  the  nojo/j 
JrcA.   There  are  usually  two  frontal  veins,  which  communicate  by  a  tiaoft-  ] 
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▼erse  inosculation  ;  but  sometimes  the  vein  is  single  and  bifurcates  at  the 
root  of  the  nose,  into  the  two  angular  veins.  From  the  nasal  arch,  the 
frontal  is  continued  downwards  by  the  side  of  the  root  of  the  nose,  under 
the  name  of  the  angular  vein ;  it  then  passes  beneath  the  zygomatic  mus- 
cles and  becomes  the  facial  vein,  and  descends  along  the  anterior  border 
of  the  masseter  muscle,  crossing  the  body  of  the  lower  jaw,  by  the  side  of 
the  facial  artery,  to  the  submaxillary  gland,  and  from  thence  to  the  inter- 
nal jugular  vein  in  which  it  terminates. 

The  branches  which  the  facial  vein  receives  in  its  course  are,  the  supra' 
orUtalj  which  joins  the  frontal  vein ;  the  dorsal  veins  of  the  nose  wnich 
terminate  in  the  nasal  arch ;  the  ophthalmic^  which  communicates  with 
the  angular  vein ;  the  palpebral  and  nasal,  which  open  into  the  angular 
vein ;  a  considerable  trunk,  the  alveolar j  which  returns  the  blood  from  tl»f 
spheno-maxillary  fossa,  from  the  infra-orbital,  palatine,  vidian,  and  spheno- 
palatine veins,  and  joins  the  facial  beneath  the  zygomatic  process  of  the 
superior  maxillary  bone,  and  the  veins  corresponding  with  the  branches 
of  the  facial  artery. 

The  Internal  maxillary  vein  receives  the  branches  from  the  zygomatic 
and  pterygoid  fossae ;  these  are  so  numerous  and  communicate  so  freely  as 
to  constitute  a  pterygoid  plexus.  Passing  backwards  behind  the  neck  of 
the  lower  jaw,  the  internal  maxillary  joins  with  the  temporal  vein,  and  the 
common  trunk  resulting  from  this  union  constitutes  the  temporo-maxillary 
vein. 

The  Temporal  vein  commences  on  the  vertex  of  the  head  by  a  plexiform 
network  which  is  continuous  with  the  frontal,  the  temporal,  auricular,  and 
occipital  veins.  The  ramifications  of  this  plexus  form  an  anterior  and  a  pos- 
terior branch  which  unite  immediately  above  the  zygoma ;  the  trunk  is  here 
joined  by  another  large  vein,  the  middle  temporaly  which  collects  the  blood 
from  the  temporal  muscle,  and  around  the  outer  segment  of  the  orbit,  and 
pierces  the  temporal  fascia  near  the  root  of  the  zygoma.  The  temporal 
vein  then  descends  between  the  meatus  auditorius  extemus  and  the  con- 
dyle of  the  lower  jaw,  and  unites  with  the  internal  maxillary  vein,  to  form 
the  temporo-maxUlary.  % 

The  Temporo-maxillary  vein  formed  by  the  union  of  the  temporal  and 
internal  maxillary,  passes  downwards  in  the  substance  of  the  parotid  gland 
to  its  lower  border,  where  it  becomes  the  external  jugular  vein.  It  receives 
in  its  course  the  anterior  aurtcvlar^  masseteric^  transverse  facial^  and  paro- 
tid veins^  and  near  its  termination  is  joined  by  the  posterior  auricular  vein. 

The  Posterior  auricular  vein  communicates  with  the  plexus  upon  the 
vertex  of  the  head,  and  descends  behind  the  ear  to  the  temporo-maxillary 
vein,  immediately  before  that  vessel  merges  in  the  external  jugular.  It 
receives  in  its  course  the  veins  from  the  external  ear  and  the  styUhmastoid 
vein. 

The  Occipital  vein  commencing  posteriorly  in  the  plexus  of  the  vertex 
of  the  head,  follows  the  direction  of  the  occipital  artery,  and  passing  deeply 
beneath  the  muscles  of  the  back  part  of  the  neck,  terminates  in  the  internal 
jugular  vein.'  This  vein  communicates  with  the  lateral  sinus  by  means  of 
a  large  branch  which  passes  through  the  mastoid  foramen,  the  mastoid  vein. 

VEINS    OF    THE    DIPLOE. 

The  diplo^  of  the  bones  of  the  head  is  furnished  in  the  adult  with  irrepfu- 
lar  sinuses,  which  are  formed  by  a  continuation  of  the  internal  coat  of  thu 
29  w 
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veins  into  the  osseous  canals  in  which  they  are  lodged.     At  the  iniddl 
period  of  life  these  sinuses  are  confined  to  tlie  particular  bones  ;  but  in  old 
age,  after  the  ossification  of  the  sutures,  tliey  may  be  traced  from  one  boni 
to  the  next.     They  receive  their  blood  from  the  capillaries  suppl)iiig  ihf 
cellular  structure  of  the  diplofi,  and  terminate  extenially  in  the  veins  of  tli#J 
pericraniumj  and  internally  in  the  veins  and  sinuses  of  the  dura  mater*/ 
These  veins  are  separated  from  the  bony  ^alls  of  the  canals  by  a  tliin  layer  J 
of  medulla. 

CERCfiEAL    AKD    CEREBELLAB    TEINS. 

The  cerebral  veins  are  reraarknble  for  the  absence  of  valves,  and  for  tliel 
extreme  tenuity  of  tiietr  coats.  They  may  be  arranged  into  the  superficial,! 
and  deep  or  ventricular  veins. 

The  Superficial  cerebral  veim  are  situated  on  the  surface  of  llie  hemif«] 
spheres,  lying  in  the  grooves  formed  by  the  convexities  of  the  convolutions,! 
They  are  named  from  the  position  which  they  may  chance  to  occupy  upc 
the  surface  of  this  organ,  either  superior  or  inferior,  internal  or  externa 
anterior  or  posterior. 

The  Superior  cerebral  veins^  seven  or  eight  in  number  on  each  side,  [ 
obliquely  fbrvk'ards,  and  terminate  in  the  superior  longitudinal  sinus,  in  i 
opposite  direction  to  the  course  of  the  stream  of  blood  in  tlie  sinus. 

The  Deep  or  Ventricular  veins  commence  within  tlie  lateral  ventricles  byl 
the  veins  of  the  corpora  striata  and  those  of  the  choroid  plexus^  which  unit* 
to  form  the  two  venae  Galeni. 

The  VerisR  Galeni  pass  backwards  in  the  structure  of  the  velum  inter 
titum ;  and  escaping  through  the  fissure  of  Bichat,  terminate  in  tlie  straigb 
sinus. 

The  Cerebellar  veins  are  disposed,  like  those  of  the  cerebrum,  on 
surface  of  the  lobes  of  the  cert^bellum  ;  they  are  situated  some  upon  tfc 
superior,  and  some  upon  tlie  inferior  surface,  while  others  occupy 
borders  of  the  organ.     They  terminate  in  the  lateral  and  petrosal  sinv 


*  SINUSES    OF    THE    DURA    MATER. 

The  sinuses  of  the  dura  mater  are  irregular  channels,  formed  by  i 
splitting  of  the  layers  of  that  membrane,  and  lined  upon  their  inner  surface  ' 
by  a  continuation  of  the  internal  coat  of  the  veins.     They  may  be  di\ided 
into  two  groups: — 1.  Those  situated  at  the  upper  ayid  back  part  of  the 
skull.     2*  The  sinuses  at  ihe  base  of  tlie  skull.     The  former  are,  the 

Superior  longitudinal  sinus, 
Inferior  longitudinal  sinus, 
Straight  sinus, 
Occipital  sinuses, 
Lateral  sinuses. 

The  Superior  longitudinal  sinus  is  situated  in  the  attached  margin 
the  falx  cerebri,  and  extends  along  the  middle  line  of  the  arch  of  the  sktilU 
from  the  foramen  ca2cum  in  the  fronlal,  to  the  inner  tuberosity  of  the  occ* 
pital  bone,  where  it  divides  into  the  two  lateral  sinuses.     It  is  triane 
m  form,  is  small  in  front,  and  increases  gradually  in  size  as  it  passes^ 
b;ir.kward5;  it  receives  the  superior  cerebral  veins,  which  open  into  it 
obliq'jely,  numerous  sraalf  veins  from  the  dipW,  and  near  the  posterior 
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f»xtremity  of  the  sagittal  suture  ^ig.  162 .• 

ihe  parietal  veins j  from  the  peri- 
cranium and  scalp.  Exammed 
in  its  interior,  it  presents  numer- 
ous transverse  fibrous  bands  (tra- 
beculae),  the  chordae  Willisii, 
which  are  stretched  across  its 
inferior  angle ;  and  some  sniall  j 
•white  granular  masses,  the  glan- 
dulse  Pacchioni ;  the  oblique 
openings  of  the  cerebral  veins, 
>vith  their  valve-like  margin,  are 
also  seen  on  the  walls  of  the 
sinus. 

The  termination  of  the  supe- 
rior lon^tudinal  sinus  in  the  two 
lateral  smuses  forms  a  considera- 
ble dilatation,  into  which  the  straight  sinus  opens  from  the  front,  and  the 
occipital  sinuses  from  below.  This  dilatation  is  named  the  torcular 
HerophUij^  and  is  the  point  of  communication  of  six  sinuses,  the  superior 
longitudinal,  two  lateral,  two  occipital,  and  the  straight. 

The  Iriferior  longitudinal  sinus  is  situated  in  the  free  margin  of  the  felx 
cerebri ;  it  is  cylindrical  in  form,  and  extends  from  near  the  crista  galli  to 
the'  anterior  border  of  the  tentorium,  where  it  terminates  in  the  straight 
sinus.     It  receives  in  its  course  several  veins  from  the  falx. 

The  Straight  or/ourth  sinus  is  the  sinus  of  the  tentorium ;  it  is  situated 
at  the  line  of  union  of  the  falx  with  the  tentorium ;  is  prismoid  in  form, 
and  extends  across  the  tentorium,  from  the  termination  of  the  inferior  lon- 
gitudinal sinus  to  the  torcular  Herophili.  It  receives  the  vense  Graleni, 
the  cerebral  veins  from  the  inferior  part  of  the  posterior  lobes,  and  the 
superior  cerebellar  veins. 

The  Occipital  sinuses  are  two  canals  of  small  size,  situated  in  the  at- 
tached border  of  the  falx  cerebeUi ;  they  commence  by  several  small  veins 
around  the  foramen  magnum,  and  terminate  by  separate  openings  in  the 
torcular  Herophili.  They  not  unfrequently  communicate  with  the  termi- 
nation of  the  lateral  sinuses. 

The  Lateral  sinuses^  commencing  at  the  torcular  Herophili,  pass  hori 
zontally  outwards,  in  the  attached  margin  of  the  tentorium,  and  then  curve 
downwards  and  inwards  along  the  base  of  the  petrous  portion  of  the  tem 
poral  bone,  at  each  side,  to  the  foramina  lacera  posteriora,  where  they  ter 
minate  in  the  internal  jugular  veins.  Each  sinus  rests  in  its  course  on  the 
transverse  groove  of  the  occipital  bone,  posterior  inferior  angle  of  the 
parietal,  mastoid  portion  of  the  temporal,  and  again  on  the  occipital  bone. 
They  receive  the  cerebral  veini  from  the  inferior  surface  of  the  posterior 

*  The  sinuses  of  the  upper  and  back  part  of  the  skull.  1.  The  superior  longitudinal 
sinus.  2,  2.  The  cerebral  veins  opening  into  the  sinus  from  behind  forwards.  3.  The 
falx  cerebri.  4  The  inferior  longitudinal  sinus.  5.  The  straight  or  fourth  sinus.  6. 
The  vensD  Galeni.  7.  The  torcular  Herophili.  8.  The  two  lateral  sinuses,  with  thi* 
occipital  sinuses  between  them.  9.  The  termination  of  the  inferior  petrosal  sinus  of 
one  side.  10.  The  dilatations  correspouding  with  the  jugular  fossss.  11.  The  internal 
jugular  veins. 

•f  Torcular  (a  press),  from  a  supposition  entertained  by  the  older  anatomists  that  tbn 
I  of  blood,  coming  in  difiereat  diiectious,  compressed  each  other  at  this  point 
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Fig.l63»» 


lob€s,  the  inferior  cerebellar  veinsj  the  superior  petrosal  sinuses,  the  ma»* 

toid,  and  poslerior  rnndyloid  veinSj  and  at  their  termination,  the  inferior 
petrosal  sinu.sf  s.  These  sinuses  are  often  unequal  in  size,  the  right  being 
larger  than  the  left. 

The  sinuses  of  the  base  of  the  skull  are  the — 

Cavernous, 
Inferior  petrosal, 
Circuhir, 

Superior  petrosal, 
Tnmsver^e. 

The  Cavemom  sinusts  are  named  from  presenting  a  structure  similar  to 
that  of  the  corjiiis  cavernosum  penis»  They  are  situated  on  each  side  of 
the  sella  turcica,  receiving,  anteriorlyj  the  ophthalmic  veins  tlirough  the 
sphenoidal  fissures,  and  terminating  posteriorly  in  the  inferior  petrosal 
sinuses.  In  the  internal  wall  of  each  cavernous  sinu.^  is  the  inteinal  carotid 
artery,  accompanied  by  several  filaments  of  the  carotid  p!exus,  and  crossed 
by  the  sixth  nerve ;  and,  in  its  external  wall,  the  third,  fourth,  and  oph- 
thalmic nerves.  These  structures  are  separated  froju  the  blood  tlowing 
throufj^h  the  sinus,  by  the  tubular  lining  membrane.  The  cerebral  veins 
from  the  under  surface  of  the  anterior  lobes  open  into  the  cavernous 
sinuses.  They  communicate  by  means  of  the  ophthalmic  witli  tJiC  facial 
veins*  by  the  circular  sinus  wiili  each  other,  and  by  tlie  superior  petrosal 
with  the  lateral  sinuses. 

Tlie  Inferior  petrosal  sinuses  are  tlie  con- 
tinuations of  the  cavernous  sinuses  back* 
wards  along  the  low^er  border  of  the  jietrous 
portion  of  the  temporal  bone  at  each  side  of 
tlie  base  of  the  skull,  to  the  foramina  lacera 

[josteriora,  where  they  terminate  with  the 
ateral  sinuses  in  the  commencement  of  the 
internal  jugular  veins. 

The  Circular  sinus  (sinus  of  Ridley)  is 
situated  in  the  sella  turcica,  surrounding  the 
pituitary  gland,  and  communicating  on  «fach 
side  with  the  Vavernous  sinus.  Ihe  poste-- 
rior  segnaent  is  larger  than  the  anterior. 

The  Superior  petrosal  sinuses  pass  ob- 
Kquely  backwards  along  the  attached  border 
of  the  tentorium,  on  the  upper  margin  of  the 
petrous  portion  of  the  temporal  bone,  and 
establish  a  communication  between  the  ca- 
vernous and  lateral  sinus  at  each  side.  They 
receive  one  or  two  cerebral  veins  from  the 
inferior  part  of  the  middle  lobes,  and  a  cerebellar  vein  from  the  anterior 
border  of  the  cerebellum.  Near  the  extremity  of  the  petrous  bone  these 
sinust*s  cross  the  oval  aperture  which  transmits  the  fii\h  ner^e. 

•  Tlie  ■iniisi»9  of  th«  bate  ©r  the  .*kuU.  t.  The  ophilmlmic?  vejna.  2.  The  rjivrmoiM 
■mill  of  one  *ule.  3,  Ttie  circular  finup ;  the  flpjre  oociip»*«  lh<?  position  or  ilie  jiituiniff 
Uliifirl  in  tlie  »etla  turcica.  4.  The  inferior  petro«nt  simip.  ft.  The  trtin9v»»rM?  or  Bift*- 
hor  opcipitfti  «inu9.  r».  The  fnperior  petrosal  tinut.  7,  The  iutemol  jiiKular  f^e. 
«.  The  foramen  maifDom,  D.  The  occipiial  ijtiu»©»,  10,  The  torciilar  H«rt>|pliilL 
'   ,  The  tatemi  sinuses. 
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The  Transverse  sinus  (basilar,  anterior  occipital)  passes  transversely 
across  the  basilar  process  of  the  occipital  bone,  forming  a  communication 
between  the  two  inferior  petrosal  sinuses.  Sometimes  there  are  two  si- 
nuses in  this  situation. 

VEINS    OF    THE    NECK. 

The  veins  of  the  neck  which  return  the  blood  from  the  head  are  the — 

External  jugular, 
Anterior  jugular, 
Internal  lugular, 
Vertebral. 

The  External  jugular  vein  is  formed  by  the  union  of  the  posterior  auri- 
cular vein  with  the  temporo-maxillary,  and  commences  at  the  lower  bor- 
der of  the  parotid  gland,  in  front  of  the  stemo-mastoid  muscle.  It  de- 
scends the  neck  in  the  direction  of  a  line  drawn  from  the  angle  of  the 
lower  jaw  to  the  middle  of  the  clavicle,  crosses  the  stemo-mastoid,  and 
terminates,  near  the  posterior  and  inferior  attachment  of  that  muscle,  in 
the  subclavian  vein.  In  its  course  downwards  it  lies  upon  the  anterior 
lamella  of  the  deep  cervical  fascia,  which  separates  it  from  the  stemo- 
mastoid  muscle,  and  is  covered  in  by  the  platysma  myoides  and  superfi- 
cial fascia.  At  the  root  of  the  neck  it  pierces  the  deep  cervical  fascia ;  it 
is  accompanied,  for  the  upper  half  of  its  course,  by  the  auricularis  magnus 
nerve.  The  branches  which  it  receives  are  the  occipital  cutaneous  and 
posterior  cervical  cutaneous,  and,  near  its  termination,  the  supra  and  pos- 
terior scapular. 

The  external  ju^lar  vein  is  very  variable  in  size,  and  is  occasionally 
replaced  by  two  vems.  In  the  parotid  gland  it  receives  a  large  commu- 
nicating branch  from  the  internal  jugular  vein. 

The  interior  jugular  vein  is  a  trunk  of  variable  size,  which  collects  the 
blood  from  the  integument  and  superficial  structures  on  the  fore  part  of 
the  neck.  It  passes  downwards  along  the  anterior  border  of  the  stemo- 
fnastoid  muscle,  and  opens  into  the  subclavian  vein,  near  the  termination 
of  the  external  jugular.  The  two  veins  communicate  with  each  other, 
and  with  the  external  and  internal  jugular  vein. 

The  Internal  jugular  vein^  formed  by  the  convergence  of  the  lateral  and 
inferior  petrosal  sinus,  commences  at  the  foramen  lacerum  posterius  on 
each  side  of  the  base  of  the  skull,  and  descends  the  side  of  the  neck, 
lying,  in  the  first  instance,  to  the  outer  side  of  the  internal  carotid,  and 
then  upon  the  outer  side  of  the  common  carotid  artery  to  the  root  of  the 
neck,  where  it  unites  with  the  subclavian,  and  constitutes  the  vena  inno- 
minata.  At  its  commencement,  the  internal  jugular  vein  is  posterior  and 
external  to  the  internal  carotid  artery,  and  the  eighth  and  ninth  pairs  of 
nerves ;  lower  down,  the  vein  and  artery  are  on  the  same  plane,  the  glosso- 
phar3mgeal  and  hypoglossal  nerves  passing  forwards  between  them,  the 
pneumogastric  being  oetween  and  behind  in  the  same  sheath,  and  the 
nervus  accessorius  crossing  obliquely  behind  the  vein. 

The  Branches  which  the  internal  jugular  receives  in  its  course  are,  the 
/acialy  the  lingual^  the  inferior  pharyngeals  the  occipitalj  and  the  superior 
and  inferior  thyroid  veins. 

The  Vertebral  vein  descends  by  the  side  of  the  vertebral  artery  in  the 
eanal  formed  by  the  foramina  in  the  transverse  processes  of  the  cervical 
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vertebne,  and  terminates  at  the  root  of  the  neck  in  the  coraraencemetit  of  ^ 
the  vena  innominata.     In  the  lower  part  of  the  vertebral  canal  it  frequentlj 
divideii  into  two  branches,  one  of  which  advances  forwards,  while  it 
other  passes  through  the  fonimen  in  the  transverse  process  of  the  seventl 
cervical  vertebra,  before  opening"  into  the  vena  innominata* 

The  Branches  w^hich  it  receives  in  its  course  are  the  posterior  condyloid 
vein,  mmcalar  branches,  the  cervical  meningo-rachidian  veins,  and  near 
its  termination,  the  superjickd  and  deep  cermcal  veins. 

The  Inferior  thi/roid  veim^  two,  and  frequently  rnore  in  number,  are 
situated  one  on  each  side  of  the  trachea,  and  receive  the  venous  blood 
from  the  thpoid  gland.  They  communicate  w^ith  each  other,  and  with 
the  superior  ihyroicl  veins,  and  form  a  plexus  upon  the  front  of  the  trachea* 
The  right  vein  terminates  in  the  rii^ht  vena  innominata,  just  at  itis  union 
with  the  superior  cava,  and  the  left  m  the  lell:  vena  innominata. 


VEINS    or    THE    UPPER    EXTREMITY. 

The  veins  of  the  upper  extremity  are  the  deep  and  superficiaf. 
deep  veins  accompany  the  branches  and  tnmks  of  tlie  arteries,  and  consti- 
tute their  vents  comiies.  The  venae  comites  of  the  radial  and  ulnar  arte- 
ries are  enclosed  in  the  same  sheath  with  those  vessels,  and  terminate  a^ 
the  bend  of  tlie  elbow  in  the  brachial  veins.  The  brachial  venae  comitejb 
are  situated  one  on  each  side  of  the  artery,  and  open  into  the  axillary 
vein ;  the  axillary  becomes  the  subclavian,  and  the  subclavian  unites  witK 
die  internal  ju^lar  to  form  the  vena  innominata. 

I'he  Superficial  veins  of  the  fore-arm  are  the— 

Fig.  ifl-t,*  Anterior  ulnar  vein, 

Posterior  ulnar  vein, 
Basilic  vein, 
Radial  vein, 
Cephalic  vein, 
Median  vein, 
Median  basilic, 
Median  cephalic. 

The  Anterior  ulnar  vein  collects  the  venous  blood 
from  the  inner  border  of  the  hand,  and  from  the 
vein  of  the  little  finger,  vena  salvatellay  and  ascends 
the  inner  side  of  the  fore-arm  to  the  bend  of  the 
elbow,  where  it  becomes  the  basilic  vein. 

The  Posterior  ulnar  vein^  irregidar  in  size,  smdj 
frequently  absent,  commences  upon  the  inner  ' 
der  and  posterior  aspect  of  the  hand,  and  a^enC 
ing  the  fore-arm,  terminates  in  front  of  the  lE 
condyle,  in  the  anterior  ulnar  vein. 

The  Banlic  vein  (SaifiXixof,  royaU  or  principal) 
ascends  from  the  common  ulnar  vein  formed  by  the 
two  preceding,  along  the  inner  side  of  the  upper 
arm,  and  near  its  middle  pierces  the  fascia  ;  it  t£eii 
passes  upwards  to  the  axilla,  and  becomes  the  axillary  vein. 

•  TU<>  vrins  of  the  fore-arm  nod  bi»n«1  of  I  he  elbow.  1.  The  mdial  rein.  Jl 
eephHl)c  vein,  3,  Tlie  anierior  nlnnr  vein,  4.  Th**  po!it#»riof  ofrmr  vmn,  d»  T1i»  \ 
IbrmeJ  by  ftidr  uaioii.     d.  Tko  bojiUG  voin,  piercing  lUe  deep  fascia  At  7.     0  A  i 
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The  Radial  vein  commences  in  the  large  vein  of  the  thumb,  on  the 
-puter  and  posterior  aspect  of  the  hand,  and  ascends  along  the  outer  bor- 
der of  the  fore-arm  to  the  bend  of  the  elbow,  where  it  becomes  the  cepha- 
lic vein. 

The  Cephalic  vein  (xsipaXiJ,  the  head)  ascends  along  the  outer  side  of 
the  arm  to  its  upper  third ;  it  then  enters  the  groove  between  the  pectora- 
lis  major  and  deltoid  muscle,  where  it  is  in  relation  with  the  descending 
branch  of  the  thoracico-acromialis  artery,  and  terminates  beneath  the  cla- 
vicle in  the  subclavian  vein.  A  large  communicating  branch  sometimes 
crosses  the  clavicle  between  the  external  iugular  and  this  vein,  which 
gives  it  the  appearance  of  being  derived  directly  from  the  head — hence 
Its  appellation. 

The  Median  vein  is  intermediate  in  position  between  the  anterior  ulnar 
and  radial  vein ;  it  collects  the  blood  from  the  anterior  aspect  of  the  fore- 
arm, communicating  with  the  two  preceding.  At  the  bend  of  the  elbow 
it  receives  a  branch  from  the  deep  veins,  and  divides  into  two  branches, 
the  median  cephalic  and  median  basilic. 

The  Median  cephalic  vein^  generally  the  smaller  of  the  two,  passes 
obliquely  outwards,  in  the  groove  between  the  biceps  and  supinator  longus, 
to  join  the  cephalic  vein.  The  branches  of  the  external  cutaneous  nerve 
pass  behind  it. 

The  Median  basilic  vein  passes  obliquely  inwards,  in  the  groove  be- 
tween the  biceps  and  pronator  radii  teres,  and  terminates  in  the  basilic 
vein.  This  vein  is  crossed  by  one  or  two  filaments  of  the  internal  cuta- 
neous nerve,  and  is  separated  from  the  brachial  artery  by  the  aponeurotic 
slip  given  off  by  the  tendon  of  the  biceps. 


AXILLARY    VEIN. 

The  axillary  vein  is  formed  by  the  union  of  the  venae  comites  of  the 
brachial  artery  with  the  basilic  vein.  It  lies  in  front  of  the  artery,  receives 
numerous  branches  from  the  collateral  veins  of  the  branches  of  die  axiUary 
artery ;  and  at  the  lower  border  of  the  first  rib  becomes  the  subclavian 
vein. 

SUBCLAVIAN    VEIN. 

The  subclavian  vein  crosses  over  the  first  rib  and  beneath  the  clavicle, 
and  unites  with  the  internal  jugular  vein  to  form  the  vena  innominata.  It 
lies  at  first  in  frqnt  of  the  subclavian  artery,  and  then  in  front  of  the  sca- 
lenus anticus,  which  separates  it  from  that  vessel.  The  phremc  and 
pneumogastric  nerves  pass  between  the  artery  and  vein.  The  veins  open- 
mg  into  the  subclavian  are  the  cephalic  below  the  clavicle,  and  the  external 
and  anterio^  jugulars  above ;  occasionally  some  small  veins  from  the 
neighbourmg  parts  also  terminate  in  it. 

municAting  branch  between  the  deep  veins  of  the  fore-arm  and  the  upper  part  of  tha 
median  vein.  10.  The  median  cephalic  vein.  '  11.  The  median  basilic.  12.  A  slight 
convexity  of  the  deep  fascia,  formed  by  the  brachial  artery.  13.  The  process  of  fascia, 
derived  from  the  tendon  of  the  biceps,  which  separates  the  median  basilic  vein  from 
flie  brachial  artery.  14.  The  external  cutaneous  nerve,  piercing  the  deep  fascia,  ana 
dividing  into  two  branches,  which  pass  behind  the  median  cephalic  vein.  15.  The  in 
ternal  cutaneous  nerye,  dividing  into  branches,  which  pass  in  front  of  the  median  btfSi- 
lic  vein.  16.  The  intercosto-humcral  cutaneous  nerve.  17.  The  spiral  cutaneous  nerre, 
a  branch  of  the  musonlo-spirai. 
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VEtKS     OF    TBE     LOWER     EXTREMITY. 

The  veins  of  the  lower  extremity  are  the  deep  an  J  superficial.     Thi 
deep  veins  accompany  the  branches  of  the  arteries  in  pairs,  and  form  thiil 
venaa  corailes  of  the  anterior  and  posterior  tibial  and  peroneal  arteries.! 
These  veins  unite  in  the  popliteal  region  to  form  a  single  vein  of  large" 
^ize,  tlie  popliteal,  which  successively  becomes  in  its  course  tlie  femor<J 
and  the  external  iliac  vein. 

POPLITEAL    VEIN. 

The  popliteal  vein  ascends  through  the  popliteal  region,  lying,  in  the 
first  instance,  directly  upon  the  artery,  and  then  getting  somewhat  to  it 
outer  side.  It  receives  several  muscular  and  articular  branches,  and  thi 
external  saphenous  vein*  The  valves  in  lliis  vein  are  four  or  five  in 
number. 

FEMORAL     VEIN. 

The  femoral  vein,  passing  through  the  opening  in  the  adductor  magniii 
muscle,  ascends  the  thigh  in  the  sheath  of  llie  femoral  arterv',  and  entering 
the  pelvis  beneath  Poupart's  ligament,  becomes  the  external  iliac  veiiu 
In  the  lower  part  of  its  course  it  is  situated  upon  the  outer  side  of  tli« 
artery ;  it  tlien  becomes  placed  behind  that  vessel,  and,  at  Poupart's  liga^ 
ment,  hes  to  its  inner  side.  It  receives  the  muscular  veins,  and  the  pro 
nmda,  and,  through  the  saphenous  opening,  the  internal  saphenous  vein«i 
The  valves  in  this  vein  are  four  or  five  in  number. 

The  Profunda  vein  is  formed  by  the  convergence  of  the  numerous  small 
veins  which  accompany  the  branches  of  the  artery  ;  it  is  a  vein  of  la 
size,  lying  in  front  of  the  profunda  artery,  and  it  terminates  in  the  femoral 
at  about  an  inch  and  a  half  below  Poupart's  ligament. 

The  Superficial  veins  are  the  external  or  short,  and  the  mtemal  or  long 
^  saphenous. 

The  External  saphenous  vein  collects  the  blood  from  ihe  outer  side  of 
be  foot  and  leg.  It  passes  behind  the  outer  ankle,  ascends  alone;  the 
posterior  aspect  of  the  leg,  lying  in  the  groove  between  tlie  two  bellies  of 
the  gastrocnemius  muscle,  and  pierces  the  deep  fascia  in  the  popliteaL 
region  to  join  the  popliteal  vein.  It  receives  several  cutaneous  branches^ 
In  the  popliteal  region  before  passing  through  tlie  deep  fascia,  and  is  ac* 
companied  in  its  course  by  the  externa!  saphenous  nerve. 

The  Inlemal  saphenous  vein  commences  upon  the  dorsum  and  innefl 
side  of  tiie  foot.  It  ascends  in  front  of  the  inner  ankle,  and  along  the 
inner  side  of  the  leg;  it  then  passes  behind  the  inner  condyle  of  the  femur  | 
and  along  the  inner  side  of  the  thigh  to  the  saphenous  opening,  where  iti 
pierces  tlie  sheath  of  the  femoral  vessels,  and  terminates  in  the  femoral ' 
vein,  at  about  one  inch  and  a  half  below  Poupart's  ligament 

It  receives  in  its  course  the  cutaneous  veins  of  the  leg  and  thigh,  and 
communicates  freely  with  the  deep  veins.     At  the  saphenous  opening  it  j 
is  joined  by  the  superficial  epigastric  and  circumflexa  ilii  veins,  and  by J 
the  external  pudic.     The  situation  of  this  vein  in  the  thigh  is  not  un&e»| 
quently  occupied  by  two  or  even  three  trunks  of  nearly  equal  size* 

VEINS    OF    THE    TRUNK, 

The  veins  of  the  trunk  maybe  divided  into,  1.  The  sui>erior  vena  cava, 
with  its  formative  branches.    2.  The  inferior  vena  cava,  with  its  formauvv 
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branches.     3.  The  azygos  veins.     4.  The  vertebral  and  spinal  veins.    6. 
The  cardiac  veins.    6.  The  portal  vem.    7.  The  pulmonary  veins. 

SUPERIOR  VENA  CAVA,  WITH'  ITS  FORMATIVE 
BRANCHES. 

Verue  Innominaia, 

The  VeruB  InnominaJUe  are  two  large  trunks,  formed  by  the  union  of 
the  internal  jugular  and  subclavian  vem,  at  each  side  of  the  root  of  the 
neck. 

The  Sight  vena  innominaiaj  about  an  inch  and  a  quarter  in  length,  lies 
superficially  and  extemaUy  to  the  arteria  innominata,  and  descends  almost 
vertically  to  unite  with  its  fellow  of  the  opposite  side  in  the  formation  of 
the  superior  cava.  At  the  juncti6n  of  the  jugular  and  subclavian  veins  it 
receives  from  behind  the  ductus  lymphaticus  dexter,  and  lower  down  it 
has  opening  into  it  the  right  vertebral ^  right  internal  mammary j  and  right 
inferior  thyroid  vein. 

The  Left  vena  innominata^  considerably  longer  than  the  ri^t,  extends 
almost  horizontally  across  the  roots  of  the  three  great  arteries  arising  from 
the  arch  of  the  aorta,  to  the  right  side  of  the  mediastinum,  where  it  unites 
with  the  right  vena  innominata,  to  constitute  the  superior  cava. 

It  is  in  relation  in  front  with  the  left  stemo-clavicular  articulation  and 
the  first  piece  of  the  sternum.  At  its  commencement  it  receives  the  tho- 
racic duct  which  opens  into  it  from  behind,  and  in  its  course  is  joined  by 
the  left  vertebral^  left  inferior  thyroid^  left  mammary j  and  by  the  superior 
intercostal  vein.  It  also  receives  some  small  veins  from  the  mediastinum 
and  thymus  gland.     There  are  no  valves  in  the  venae  innominatse. 

SUPERIOR    VENA    CAVA.  • 

The  superior  cava  is  a  short  trunk  about  three  inches  in  length,  formed 
by  the  junction  of  the  two  venae  innominate.  It  descends  perpendicularly 
on  the  right  side  of  the  mediastinum,  and  entering  the  pericardium  termi- 
nates in  die  upper  part  of  the  right  auricle. 

It  is  in  relation  in  front  with  the  thoracic  fascia,  which  separates  it  from 
the  thymus  gland,  and  with  the  pericardium  ;  behind  with  the  right  pulmo- 
nary artery,  and  right  superior  pulmonary  vem ;  intemaUy  with  the  ascend- 
ing aorta ;  extemmy  with  the  right  phrenic  nerve,  and  right  lung.  Im- 
mediately before  entering  the  pericardium  it  receives  the  vena  azygos 
major. 

INFERIOR    VENA    CAVA,    WITH    ITS    FORMATIVE 
BRANCHES. 

Uiac  Veins. 

The  External  iliac  vein  lies  to  the  inner  side  of  the  corresponding  artery 
at  the  OS  pubis ;  but  gradually  gets  behind  it  as  it  passes  upwards  along 
the  brim  of  the  pelvis,  and  it  terminates  opposite  the  sacro-iliac  symphysis 
by  uniting  with  the  internal  iliac,  to  form  the  common  iliac  vein.  Imme- 
diately above  Poupart's  ligament  it  receives  the  epigastric  and  circumflexa 
ilii  veins ;  it  has  no  valves. 
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Tig,  165.*  The  Internal  iliac  vdn  is  formed  by  vessels 

which  cori^spotid  with  the  branches  of  the  in- 
ternal iliac  artery;  it  receives  the  reluming 
blootl  from  the  gluteal,  ischiatic,  internal  pudic, 
and  obturator  veins,  externally  to  the  pelvis; 
and  from  the  vesical  and  uterine  plexuses 
within  the  peUHs.  The  vein  lies  to  tJie  inner 
side  of  the  internal  iliac  artery,  and  terminates 
by  uniting  with  the  external  iliac  vein,  to  form 
the  common  iliac. 

The  Vesical  and  prostatic  plexus  is  an  im* 
portant  plexus  of  veins  which  surrounds  the 
neck  and  base  of  the  bladder  and  prostate 
gland,  and  receives  its  blood  from  the  great 
dorsal  vein  of  the  penis,  and  from  the  veins  of 
the  external  orn^ns  of  generation.  It  is  retain- 
ed in  connection  with  the  sides  of  the  bladder 
by  a  reflexion  of  the  pelvic  fascia. 

The  Uterhie  plexvs  is  situated  around  the 
vagina,  and  upon  the  sides  of  the  uterus,  be- 
tween the  two  layers  of  the  broad  ligaments. 
The  veins  forming  the  vesical  and  uterine 
plexus  are  peculiarly  subject  to  the  production 
of  phlebolites. 

l*he  Cojnmpn  iliac  veins  are  formed  by  the 
union  of  the  external  and  internal  iliac  vein 
on  each  side  of  the  pelvis.     The  Tyrht  com- 
mon iliac,  shorter  than  t>ie  letl,  ascends  ob- 
liquely behind  the  corresponding  artery ;  and 
upon  the  intervertebral  substance  between  the 
fourth  and  fifth  lumbar  vertebrae,  unites  with 
ihe  vein  of  tbe  opposite  side,  to  form  the  inferior  cava.     The  left  common 
iliaCj  longer  and  more  oblique  than  the  right,  ascends  behind,  and  a  little      - 
internally  to  the  corresponding  artery,  and  passes  beneath  the  right  conH^H 
moil  iliac  arter)%  near  its  origin,  to  unite  with  the  right  vein  in  the  fomii^^^ 
tion  of  the  inferior  vena  cava.  The  right  common  iliac  vein  has  nn  branch 
opening  into  it ;  the  left  receives  the  vena  sacra  media.    These  veins  have 
no  valves. 

INFERIOR    VENA    CAVA. 

The  inferior  vena  cava  is  formed  by  the  union  of  the  two  common  iliac 
veins,  upon  the  inten'ertebral  substance  between  the  fourth  and  fiftli  {jm- 

•  The  Vfio*  of  the  trunk  and  neck.      I.  Tbe  tiipcnor  vena  cav*.     2.  The  left  vem 
in  no  mi  num.     3.  Tli<^  riglit  venn  innominnm.     4.  The  ri^ht  subclmvian  vein.     5,  The 
)nt**rntil  jii^TiJiar  vein.     6.  The  eiterniil  jngiilnr,     7,  Thi?  anterior  jugular.     8.  The  ii»fe* 
rior  Venn  cavn.     1).  The  external  ifinc  vein*     10.  The  internal  ilivc  vein.     11,  The  ottm*  _ 
inon  iliac  vetn»;  ttie  Pinall  vein  between  ihe^e  i»  the  vena  sacra  metlia.      12«  Vi.  Lun 
bnr  vein*,     13.  Tl»e  riphi  spermatic  vein,     14,  The  leA  spermatic^  opening  into  tliaj* 
renal  vein.     15.  The  right  renal  vein.      16.  The  trunk  of  the  hepatic  veins.      17, 
irreater  vena  azypos,  cofnrnencing  inreriorly  tn  tbe  lumbar  veins.     18.  Tlie  leaaer  trtB 
aKytfn%  a  1*0  commencing  in  the  himbar  veins,     10.  A  branch  of  comrnuniCHiion  wil 
the  left  renal  vein.     2(J.  The  termination  of  the  lesser  in  the  greater  vena  axyp^is. 
The  eiipertor  intercostal  vein;  commumcatmg  inferiorly  with  the  lesser  veria  azyf 
tjid  terminating  4upertorlf  in  the  left  vena  innomuiata. 
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bar  vertebra.  It  asc^ds  along  the  front  of  the  vertebral  column,  on  the 
right  side  of  the  abdominal  aorta,  and  passing  through  the  fissure  in  the 
posterior  border  of  the  liver  and  the  quadrilateral  opening  in  the  tendinous 
centre  of  the  diaphragm,  terminates  in  the  inferior  and  posterior  part  of 
the  right  auricle.     There  are  no  valves  in  this  vein. 

It  is  in  relation  from  below  upwards,  in  front  with  the  mesentery,  trans- 
verse duodenum,  portal  vein,  pancreas,  and  liver,  which  latter  nearly  and 
sometimes  completely  surrounds  it ;  behind  it  rests  on  the  vertebral  column 
and  right  crus  of  the  diaphragm,  from  which  it  is  separated  by  the  right 
renal  and  right  lumbar  artenes ;  to  the  right  it  has  the  peritoneum  and 
sympathetic  nerve ;  and  to  the  k/l  the  aorta. 

The  Brandies  which  the  inferior  cava  receives  in  its  course,  are  the— 

Lumbar, 

Right  spermatic. 

Renal, 

Supra-renal, 

Phrenic, 

Hepatic. 

The  Lumbar  veins^  three  or  four  in  numUer  on  each  side,  collect  the 
venous  blood  from  the  muscles  and  integument  of  the  loins,  and  from  the 
spinal  veins :  the  left  are  longer  than  the  right  on  account  of  the  position 
of  the  vena  cava. 

The  Right  spermatic  vein  is  formed  by  the  two  veins  which  return  the 
blood  from  the  venous  plexus  situated  in  the  spermatic  cord.  These  veins 
follow  the  course  of  the  spermatic  artery,  and  unite  to  form  the  single  trunk 
which  opens  into  the  inferior  vena  cava.  The  left  spermatic  vein  terminates 
m  the  left  renal  vein. 

The  Ovarian  veins  represent  the  spermatic  veins  of  the  male,  and  collect 
the  venous  blood  from  die  ovaries,  round  ligaments,  and  Fallopian  tubes, 
and  communicate  with  the  uterine  sinuses.  They  terminate  as  in  the 
male. 

The  Renal  or  emulgent  veins  return  the  blood  from  the  kidneys ;  their 
branches  are  situated  in  front  of  the  divisions  of  the  renal  arteries,  and  the 
left  opens  into  the  vena  cava  somewhat  higher  than  the  right.  The  left 
is  longer  than  the  right  in  consequence  of  the  position  of  the  vena  cava, 
and  crosses  the  aorta  immediately  below  the  origin  of  the  superior  mesen- 
teric artery.  It  receives  the  lejl  spermatic  veiny  which  terminates  in  it  at 
right  angles :  hence  the  more  frequent  occurrence  of  varicocele  on  the  left 
than  on  the  right  side. 

The  Supra-renal  veins  terminate  partly  in  the  renal  veins,  and  partly  in 
the  inferior  vena  cava. 

The  Phrenic  veins  return  the  blood  from  the  ramifications  of  the  phrenic 
arteries ;  they  open  into  the  inferior  cava. 

The  Hepatic  veins  form  two  principal  trunks  and  numerous  smaller  veins 
which  open  into  the  inferior  cava,  while  that  vessel  is  situated  in  the  pos- 
terior border  of  the  liver.  The  hepatic  veins  commence  in  the  liver  by 
minute  venules,  the  intralobular  veins,  in  the  centre  of  each  lobule ;  these 
pour  their  blood  into  larger  vessels,  the  sublobular  veins  ;  and  the  sublo- 
Dular  veins  constitute,  bj  their  convergence  and  union,  the  hepatic  trunks, 
which  terminate  in  the  inferior  vena  cava. 


^8  VERTEBRAL   AND    SPINAL   VEINS. 

AZY608    VEINS* 

The  azygos  veins  (fig,  165)  form  a  system  of  communication  betwaeiij 
the  superior  and  inferior  vena  cava,  and  serve  to  return  the  blood  fioB 
that  |)art  of  the  trunk  of  the  body  in  which  those  vessels  are  deficient,  on 
account  of  tlielr  connexion  with  the  heart.     This  system  consists  of 
vessels,  the 

Vena  azygos  major, 

Vena  azygos  minor, 

Superior  intercostal  veb. 

The  Vena  azygos  major  commences  in  the  lumbar  region  by  a  commu 
meat  ion  with  the  lumbar  veins ;  sometimes  it  is  joined  by  a  branch  directlj 
from  the  inferior  vena  cava,  or  by  one  from  the  renal  vein.  It  paj 
through  the  aortic  opening  in  the  diaphragm,  and  ascends  along  the 
side  ©f  the  vertebra!  column  to  the  third  dorsal  vertebra,  where  it  arch€ 
for^^ards  over  the  right  bronchus,  and  terminates  in  tlje  superior  cava,  II 
receives  all  the  intercostal  veins  of  the  right  side,  the  vena  azygos  minor, 
and  the  bronchial  veins. 

The  Vena  azygos  minor  commences  in  the  lumbar  region,  on  the  lefl 
side,  by  a  communication  with  the  lumbar  or  renai  veins*  It  passes  be-^ 
neatti  the  border  of  the  diaphragm,  and,  ascending  along  the  left  side  of 
die  vertebral  column,  crosses  the  fifth  or  sixth  dorsal  vertebra  to  open  into 
die  vena  azygos  major.  It  receives  die  six  or  seven  lower  intercostal 
veins  of  the  left  side.     The  azygos  veins  have  no  valves. 

The  Superior  iniercoslal  vein  is  tlie  tnink  formed  by  the  union  of  the  five 
fir  six  upper  intercostal  veins  of  the  left  side.    It  communicates  below  witf 
the  vena  azygos  minor,  and  ascends  to  terminate  in  the  left  vena  innominata 

VERTEBRAL    AND     SPINAL    VEINS, 

The  numerous  venous  plexuses  of  the  vertebral  column  and  spinal  cord 
may  be  arranged  into  three  groups : — 

Dorsi-spinal, 

Me  n  in  go-  ra  ch  i  d  ian , 

MeduiB-spinal, 

The  DorsirSptTial  veim  form  a  plexus  around  the  spinous,  transrerse  and 
articular  processes,  and  arches  of  tlie  vertehrse.     They  receive  the  retum»j 
ing  blood  from  the  dorsal  muscles  and  surrounding  structures,  and  trana 
mit  It,  in  part  to  the  meningo-rachidian,  and  in  part  to  the  vertebral,  in- 
tercostal, lumbar,  and  sacral  veins. 

The  MemTigo-racMdian  veim  are  situated  between  the  theca  vertebralui 
and  the  vertebrae.     They  communicate  freely  with  each  other  by  mea 
of  a  complicated  plexus.     In  front  they  form  two  longitudinal  trunl 
{loTigitudinal  sjnnal  sinuses y)  which  extend  the  whole  length  of  the  colunui* 
on  each  side  of  the  posterior  common  ligament,  and  are  joined  cm  the 
body  of  each  vertebra  by  transverse  trunks,  which  pass  beneath  the  liga^ 
ment,  and  receive  the  large  basi- vertebral  veins  from  the  interior  of  emcST 
vertebra.     The  meningo-rachidian  veins  communicate  superiorly  throug' 
the  anterior  condyloid  foramina  with  the  internal  jugulars;  in  tht*  nee 
ihey  pour  their  blood  into  the  vertebral  veins ;  in  flie  thoraXi  into  th«  in- 


PORTAL   SYSTEM.  349 

teicostab ;  and  in  the  loins  and  pelvis  into  the  lumbar  and  sacral  veins, 
the  communications  being  established  through  the  intervertebral  foramina. 
The  MeduUirSpinal  veins  are  situated  between  the  pia  mater  and  arach« 
noid ;  they  communicate  freely  with  each  other  to  form  plexuses,  and  they 
send  branches  through  the  intervertebral  foramina  with  each  of  the  spinal 
nerves,  to  join  the  veins  of  the  trunk. 

CARCIAC    VEINS. 

The  veins  returning  the  blood  from  the  substance  of  the  heart,  are  the — 

Great  cardiac  vein, 
Posterior  cardiac  veins, 
Anterior  cardiac  vf  ins, 
Venae  lliebesii. 

The  Great  cardiac  vein  (coronary)  commences  at  the  apex  of  the  heart, 
and  ascends  along  the  anterior  ventricular  groove  to  the  base  of  the  ven- 
tricles ;  it  then  curves  around  the  left  aunculo-ventricular  groove  to  the 
posterior  part  of  the  heart,  where  it  terminates  in  the  right  auricle.  It  re- 
ceives in  its  course  the  left  cardiac  veins  from  the  left  auricle  and  ventricle, 
and  the  posterior  cardiac  veins  from  the  posterior  ventricular  groove. 

The  Posterior  cardiac  vein,  frequently  two  in  number,  commences  also 
at  the  apex  of  the  heart,  and  ascends  along  the  posterior  ventricular  groove, 
to  terminate  in  the  great  cardiac  vein,  it  receives  the  veins  from  the  pos- 
terior aspect  of  the  two  ventricles. 

The  Anterior  cardiac  veins  collect  the  blood  from  the  anterior  surface 
of  the  right  ventricle ;  one  larger  than  the  rest  runs  along  the  right  border 
of  the  heart  and  joins  the  trunk  formed  by  these  veins,  which  curves  around 
the  right  auriculo- ventricular  groove,  to  terminate  in  the  great  cardiac  vein 
near  its  entrance  into  the  right  auricle. 

The  Vena  Thebesii  are  numerous  minute  venules  which  convey  the 
venous  blood  directly  from  the  substance  of  the  heart  into  its  four  cavities. 
Their  existence  is  denied  by  some  anatomists. 

PORTAL    SYSTEM. 

The  portal  system  is  composed  of  four  large  veins  which  return  the 
blood  from  the  chylopoietic  viscera;  they  are  the — 

Inferior  mesenteric  vein, 
Superior  mesenteric  vein. 
Splenic  vein. 
Gastric  veins. 

The  Inferior  meserUeric  vein  receives  its  blood  from  the  rectum  by 
means  of  the  hsemorrhoidal  veins,  and  from  the  sigmoid  flexure  and  de 
scending  colon,  and  ascends  behind  the  transverse  duodenum  and  pan 
creas,  to  terminate  in  the  splenic  vein.  Its  haemorrhoidal  branches  inos 
culate  with  branches  of  the  internal  iliac  vein,  and  thus  establish  a  com 
munication  between  the  portal  and  general  venous  system. 

The  Superior  mesenteric  vein  is  formed  by  branches  which  collect  the 
venous  blood  from  the  capillaries  of  the  superior  mesenteric  artery ;  they 
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ronstitute  by  their  junction  a  large  trunk,  which  ascends  by  the  side  oft 
corresponding  artery,  crosses  the  Iratisverse  duodenum,  and  unites  bebi&l 
the  pancreas  with  the  splenic  in  the  formation  of  the  portal  vein. 

The  Splmic  vein  commences  in  the  structure  of  tlie  spleen,  and  quits 
that  organ  by  several  large  veins :  it  is  larger  than  the  splenic  artery,  and 

Fig.  im,* 


perfectly  straight  In  its  course.  It  passes  horizontally  inwards  behind  the 
pancreas,  and  terminates  near  its  greater  end  by  uniting  with  llie  superior 
mesenteric,  atid  forming  the  portal  vein.  It  receives  in  its  course  the 
gastric  and  pancreatic  veins,  and  near  its  termination  the  inferior  nkeseo* 
teric  vein. 

The  Gastric  veins  correspond  with  the  gastric,  gastro-epiploic,  and 
vasa  brevia  arteries,  and  terminate  in  t^ie  splenic  vein. 

The  Vena  PORXiE,  formed  by  the  union  of  the  splenic  and  superior 
mesenteric  vein  behind  the  pancreas,  ascends  through  the  right  bonier  of 
the  lesser  omentum  to  the  tnmsverse  fissure  of  the  liver,  where  it  divides 
into  two  branches,  one  for  each  lateral  lobe*  In  the  riglit  border  of  the 
lesser  omentum  it  is  situated  behind  and  between  tlie  hepatic  artery  and 
ductus  communis  choledochus,  and  is  surrounded  by  the  hepatic  plexus 
of  nerves  and  lymphatics.  At  the  transverse  fissure  each  primary  branrh 
divides   into  numerous  secondary  branches,  which  ramify  through  the 

•  Tb*  portal  vein,  I.  The  inferior  tneBentcrio  vein;  it  it  tniGCKl  by  mennfl  of  tlo^cil 
.me^  beljjnd  tins  pancreas  (2)  to  if  rmirjate  in  the  «plenic  vein  (3).  4.  The  spleefi.  ^k 
tiH^tric  \'ci»>itj  opening  into  the  nplenic  vein»  f>.  Tlie  »aperior  meienieri''  v"  «  7^  1>j© 
fle^ceniling  portion  oftbtf  duodenum.     8.  Ita  Tranrvene  porUon,  vi^hich  bjrtlia 

finperior  mesenteric  vein  antl  by  a  part  of  ibe  trunk  of  the  superior  tu  anety. 

(»  The  portal  vein.  10.  The  hepatic  artery.  11.  The  ditciua  comtnunia  ohoiedcwboi 
12.  Tl»e  division  of  the  dwcn  and  ve«5eU  at  the  uan«versc  Assure  of  the  UVar.  IX  Tb« 
vjritio  duct  leading  to  tJie  |^U  bladder. 
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portal  canals,  and  ^ve  off  vaginal  and  interlobular  veins,  and  the  latter 
terminate  in  the  lobular  venous  plexus  of  the  lobules  of  the  liver.  The 
portal  vein  within  the  liver  receives  the  venous  blood  from  the  capillaries 
of  the  hepatic  artery. 

PULMONARY    VEINS. 

The  pulmonary  veins,  four  in  number,  return  the  arterial  blood  from 
the  lungs  to  the  left  auricle  of  the  heart ;  they  differ  from  the  veins  in 

Smeral,  in  the  area  of  their  cylinders  being  very  little  larger  than  that  of 
e  corresponding  arteries,  and  in  accompanying  singly  each  branch  of  the 
pulmonary  artery.  They  commence  in  the  capillaries  upon  tlie  parietes 
of  the  intercellular  passages  and  air-cells,  and  unite  to  form  a  single  trunk 
for  each  lobe.  The  vein  of  the  middle  lobe  of  the  right  lung  unites  with 
the  superior  vein,  so  as  to  form  the  two  trunks  which  open  into  die  left 
auricle.  Sometimes  they  remain  separate,  and  tlien  there  are  three  pul- 
monary veins  on  the  right  side.  The  right  pulmonary  veins  pass  behind 
the  superior  vena  cava  to  the  left  auricle,  and  the  left  behind  the  piUmo- 
nary  artery;  they  both  pierce  the  pericardium.  Within  the  lung  the 
branches  of  the  pulmonary  veins  are  behind  the  bronchial  tubes,  and  those 
of  the  pulmonary  artery  in  front ;  but  at  the  root  of  the  lungs  the  veins  are 
in  front,  next  the  arteries,  and  then  the  bronchi.  ITiere  are  no  valves  in 
the  pulmonary  veins. 


CHAPTER  VIII. 

ON  THE  LYMPHATICS. 


The  lymphatic  vessels,  or  absorbents,  have  received  their  double  appel- 
lation from  certain  phenomena  which  they  present ;  the  former  name  being 
derivable  from  the  appearance  of  the  limpid  fluid  (lympha,  water)  which 
they  convey ;  and  the  latter  from  their  supposed  property  of  absorbing 
foreign  substances  into  the  system.  They  are  minute,  delicate,  and  trans- 
parent vessels,  remarkable  for  their  general  uniformity  of  size,  for  a  knotted 
appearance  which  is  due  to  the  presence  of  numerous  valves,  for  the  fre- 

3uent  dichotomous  divisions  which  occur  in  their  course,  and  for  their 
ivision  into  several  branches  immediately  before  entering  a  gland.  Their 
office  is  to  collect  the  products  of  digestion  and  the  deirita  of  nutrition, 
and  convey  them  into  the  venous  circulation  near  the  heart. 

Lymphatic  vessels  commence  in  a  delicate  network  which  is  distributed 
on  die  cutaneous  surface  of  the  body,  on  the  various  surfaces  of  organs 
and  throughout  their  internal  structure ;  and  from  this  network  the  lym- 
phatic vessels  proceed,  nearly  in  straight  lines,  in  a  direction  towards  the 
root  of  the  neck.  In  their  course  they  are  intercepted  by  numerous  small, 
spheroid,  or  oblong,  or  flattened  bodies,  lymphatic  glands.  The  lymphatic 
vessels  entering  these  glands  are  termed  vasa  infereniia  or  qfferentin^  and 
those  which  quit  them,  vasa  efferentia.  The  vasa  inferentia  vary  in  num 
ber  from  two  to  six,  they  divide  at  the  distance  of  a  few  lines  from  the 
gland  into  several  smaller  vessels,  and  enter  it  by  one  of  the  flattened  sur- 
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races.*  The  vasa  efferentia  escape  from  the  gland  on  the  opposite,  bat 
not  unfrequently  on  the  same  surface  ;  they  consist,  like  the  vasa  hiferentia 
al  their  junction  witii  the  gland,  of  several  small  vessels  which  unite  alter 
a  course  of  a  few  lines  to^  form  from  one  to  three  trunks,  often  twice  as 
large  as  the  vasa  inferentia. 

Lymjjhatic  vessels  admit  of  a  threefold  division,  into  superficial,  deep, 
and  lacteals.  The  superficial  lipnphatic  vessels^  on  the  surface  of  llie 
hody,  follow  the  course  of  the  veins,  and  pierce  the  deep  fascia  in  conve- 
nient situations,  to  join  the  deep  lymphatics  On  the  surface  of  or^ns 
ihey  converge  to  the  nearest  lymphatic  trunks.  The  superfidnl  lymphatic 
glnnds  are  placed  in  the  rnosi  protected  sitiiations  of  the  superficial  fascia, 
as  in  the  hollow  of  the  ham  and  groin  in  the  lower  extremity,  and  on  the 
mner  side  of  the  arm  in  the  upper  extremity. 

1'he  deep  h/mphaiic^y  fewer  m  number  and  somewhat  larijer  than  the 
superficial  vessels,  accompany  the  deeper  veins ;  those  from  the  lower 
parts  of  the  body  converging  to  the  numerous  glands  seated  around  the 
iliac  veins  and  inferior  vena  cava,  and  terminating  in  a  large  trunk  situated 
on  the  vertebral  column,  the  thoracic  duct.  From  the  upper  part  of  the 
trunk  of  the  body  on  the  left  side,  and  from  the  left  side  of  the  head  and 
neck,  they  also  jiroceed  to  the  thoracic  duct*  Those  on  the  right  side  of 
the  head  and  neck,  right  upper  extremity,  and  right  side  of  the  thorajc, 
form  a  distinct  duct  which  terminates  at  the  point  of  junction  of  the  sub- 
clavian with  the  internal  jugular  vein  on  the  right  side  of  the  root  of  the 
neck. 

The  hdeah  are  the  lymphatic  vessels  of  the  small  intestines  ;  they  have 
received  their  distinctive  appellation  from  conveying  the  railk-like  product 
of  digestion,  the  chyle,  to  the  great  centre  of  the  lymphatic  system,  the 
thoracic  duct.  They  are  situated  in  the  mesentery,  and  pass  through  the 
numerous  mesenteric  glands  in  their  course. 

Lymphatic  vessels  are  very  generally  distributed  through  the  animal 
tissues;  there  are,  nevertheless,  certain  structures  in  which  they  have 
never  been  detected  ;  for  example,  the  brain  and  spinal  cord,  the  eye, 
bones,  cartilages,  tendons,  tJie  membranes  of  llie  ovum,  tlie  umbilical 
cord,  and  the  placenta.  The  anastomoses  between  these  vessels  are  less 
frequent  than  between  arteries  and  veins ;  they  are  effected  by  means  of 
vessels  of  equal  size  with  the  vessels  which  they  connect,  and  no  increase 
of  calibre  results  from  their  junction.  The  lymphatic  vessels  are  smallest 
in  tlie  neck,  larger  in  the  upper  extremities,  and  larger  still  in  the  lower 
limbs. 

For  the  purpose  of  eflecting  the  movement  of  their  fluids  in  a  proper 
direction,  lymphatic  vessels  are  furnished  with  valves,  and  it  is  to  these 
that  the  appearance  of  constrictions  around  the  cylinders  of  the  vessels,  at 
short  distances,  is  due.  Like  the  valv**s  of  veins,  the  valves  of  lymphatic 
vessels  are  each  composed  of  two  semilunar  flaps  attached  by  their  convex 
n order  to  the  sides  of  the  vessel  and  free  by  their  concave  border.  ' 

IS  the  general  character  of  the  valves,  but,  as  in  veins,  there  are  exception 
in  their  form  and  disposition ;  sometimes  one  flap  is  so  small  as  to  be 
merely  rudimentary,  while  the  other  is  large  in  proportion  ;  sometime* 
the  flap  runs  all  the  way  round  the  tube,  leaving  a  central  aperltire  which 
ran  only  be  closed  by  a  contractile  power  in  the  valve  itself;  and  some- 

•  ?4»e  >fr-  Lnne't  article  on  the  **  Lymphatic  System,"  in  the  Cyclopwdm  of  Annrorry 
•IMI  PhffiotoKy. 
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times  instead  of  being  circular  the  aperture  is  elliptical,  and  the  arrange- 
ment of  the  flaps  like  that  of  the  ileo-ccecal  valve.*  These  peculiarities 
are  most  frequently  met  with  at  and  near  the  anastomoses  of  the  lymphatic 
vessels.  The  valves  occur  most  numerously  near  the  lymphatic  glands ; 
next  in  frequency  they  are  found  in  the  neck  and  upper  extremiries,  where 
the  vessels  are  small,  and  least  numerously  in  the  lower  limbs,  where  the 
lymphatics  are  larger.  In  the  thoracic  duct  an  interspace  of  two  or  three 
inches  frequently  occurs  between  the  valves.  Connected  with  the  presence 
of  valves  in  the  lymphatic  vessels,  are  two  lateral  dilatations  or  pouches, 
analogous  to  the  valvular  sinuses  of  veins.  These  sinuses  are  situated  on 
the  cardiac  side  of  the  valves ;  they  receive  the  valves  when  the  latter  are 
thrown  back  by  the  current  of  the  lymph ;  and  when  reflux  occurs,  tliey 
become  distended  with  a  body  of  fluid  which  makes  pressure  on  the  flaps. 
These  pouch-like  dilatations  and  the  constrictions  corresponding  with  the 
line  of  attachment  of  the  convex  borders  of  the  flaps  are  the  cause  of  the 
knotted  appearance  of  distended  lymphatic  vessels. 

Like  arteries  and  veins,  lymphatic  vessels  are  composed  of  three  coats, 
external,  middle,  and  internal.  The  eternal  coat  is  areolo-fibrous,  like 
that  of  blood-vessels ;  it  is  thin,  but  very  strong,  and  serves  to  connect 
the  vessel  to  surrounding  tissues,  at  the  same  time  that  it  forms  a  protec- 
tive covering.  The  middle  coat  is  thin  and  elastic,  and  consists  of  a  layer 
of  longitudinal  fibres  analogous  to  those  of  the  innermost  layer  of  the 
middle  coat  of  arteries  and  veins.  Some  few  circular  fibres  may  be  seen 
externally  to  these  in  the  larger  lymphatic  vessels.  The  interrud  coat  is 
inelastic  and  more  liable  to  rupture  than  the  other  coats.  It  is  a  serous 
layer  continuous  with  the  lining  membrane  of  the  veins,  and  invested  by 
an  epithelium.  The  valves  are  composed  of  a  very  thin  layer  of  fibrous 
tissue,  coated  on  its  two  surfaces  by  epithelium. 

The  lymphatic  glands  f conglobate,  absorbent)  are  small  oval  and  some- 
what flattened  or  rounded  bodies,  composed  of  a  plexus  of  minute  lym- 
phatic vessels,  associated  with  a  plexus  of  blood-vessels,  and  enclosed  in 
a  thin  capsule  of  areolar  tissue.  When  examined  on  the  surface,  they 
are  seen  to  have  a  lobulated  appearance,  while  the  face  of  a  section  is 
cellular,  from  the  division  of  the  numberless  convolutions  which  are  formed 
by  the  lymphatic  vessels  within  its  substance.  The  colour  of  the  glands 
is  a  pale  pink,  excepting  those  of  the  lungs,  the  bronchial  glands,  which  in 
the  adult  are  more-  or  less  mottled  with  black,  and  are  sometimes  filled 
with  a  black  pigment.  Lymphatic  glands  are  larger  in  the  young  subject 
than  in  the  adult,  and  are  smallest  in  old  age  ;  they,  as  well  as  their  ves- 
sels, are  supplied  with  arteries,  veins  and  nerves,  like  other  structures. 

I  shall  describe  the  lymphatic  vessels  and  glands  according  to  the 
arrangement  adopted  for  the  veins,  commencing  with  those  of  the  head 
and  neck,  and  proceeding  next  to  those  of  the  upper  extremity,  lower. ex- 
tremity, and  trunk. 

LYMPHATICS  OF  THE  HEAD  AND  NECK. 

'fhe  Superficial  lymphatic  glands  of  the  head  and  face  are  small,  few  in 
number,  and  isolated ;  they  are,  the  occipital ^  which  are  situated  near  the 
origin  of  the  occipito-frontalis  muscle;  posterior  auricular^  behind  the 
car ;  parotid^  in  the  parotid  gland ;  zygomatic^  in  the  zygomatic  fossa , 

•  Mr.  Lane,  loc.  cii. 
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hticcal^  upon  the  buccinator  muscle ;  and  submaanllaryy  beneath  the  mar- 
gin of  the  lower  jaw.     There  are  no  deep  Ijniphalic  glands  within 
cranium. 

The  Superficial  cervical  lymphatic  glands  are  few  in  number  and  small  { 
they  are  situated  in  the  course  of  the  extenial  jugular  vein,  between  ihi 
sterno-mastoid  and  trapezius  muscles,  at  the  root  of  the  neck,  and  about 
the  lar}'nx. 

The  Deep  cervical  glands  (glandulse  concatenata?)  are  numerous  and  o( 
large  size;  they  are  situated  around  die  internal  jugular  \ein  and  sheati 
of  Qie  carotid  arteries,  by  the  side  of  the  pharynx,  cesophagus,  and  trachea^ 
and  extend  from  the  base  of  the  skull  to  llie  root  of  the  neck,  where  the 
are  in  communication  with  ihe  lymphatic  vessels  and  glands  of  the  thor 

The  Superjicial  lymphatic  ves^iels  of  tlte  head  mid  face  are  disposed 
three  groups;  occipital^  which  take  die  course  of  the  occipital  vein  to  iht 
occipital  and  deep  cervical  glands ;  temporal,  which  follow  thejbranche 
of  tlie  temporal  vein  to  the  parotid  and  deep  cervical  glands;  and  JacialA 
which  accompany  the  facial  vein  to  the  submaxillary  lymphatic  glands. 

The  Deep  lymphalic  vessels  of  the  head  are  the  memngeal  and  cerebral  j 
tlie  former  are  situated  in  connexion  with  the  meningeal  veins,  and  escat 
through  foramina  at  the  base  of  the  skull,  to  join  the  deep  cervical  glanda 
The  cerebral  iymphatiiSj  according  to  Fohmann,  are  situated  on  the  siir 
face  of  the  pia  muter,  none  having  as  yet  been  discovered  in  the  substanc 
of  the  brain.     They  pass  most  probably  tfi rough  tfie  foramina  at  the  base^ 
of  the  skull,  to  terminate  in  the  deep  cervical  glands. 

The  Deep  lymphatic  vessels  of  the  face  proceed  from  the  nasal  fossa?, 
moudi^  and  phurjnx,  and  termmate  in  the  submaxillary  and  deep  cen'ical 
glands. 

The  Superficial  and  dtep  cervical  lymphatic  vessels  accompany  the 
jugular  veins,  passing  from  gland  to  gland,  and  at  the  root  of  the  necl 
communicate  with  the  thoracic  lymphatic  vessels,  and  terminate,  on  thi 
right  side,  in  the  ductus  lymphaticus  dexter,  and,  on  the  left,  in  ihe  llio* 
racic  duct,  near  its  termination. 


LYMPHATICS    OF    THE    UPPER    EXT&EMITT. 

The    uperficial  lymphatic  glands  of  the  arm  are  not  more  tlian  four  " 
five  in  number,  and  of  ver}'  small  size.     One  or  two  are  situated  near  l* 
median  basilic  and  cephalic  veins,  at  the  bend  of  the  elbow;  and  one 
two  near  the  basilic  vein,  on  the  ijmer  side  of  the  upper  arm,  immediateljr^ 
above  the  elbow. 

The  Deep  glands  in  the  fore-arm  are  excessively  small  and  infrequent  j 
two  or  three  may  generally  be  found  in  tlie  course  of  the  radial  and  idna 
vessels.  In  the  upper  arm  there  is  a  chain  of  small  glands,  accompanyiD| 
the  brachial  artery. 

The  Jhillary  glands  ^T^  numerous  and  of  large  size.     Some  are  closel] 
adherent  to  tlie  vessels,  others  are  dispersed  in  the  loose  areolar  tissue  i 
the  axilla,  and  a  small  chain  may  be  observed  extending  along  the  lowe 
border  of  the  pectoralis  ma.jorto  the  mammary  gland.     Two  or  three  sub 
rlavian  glands  are  situated  beneatli  the  clavicle,  and  serve  as  the  mediui 
of  communication  between  the  axillary  and  deep  cervical  lymphatic  ghmif 

The  Superficial  lymphatic  vessels  of  the  upper  extremity  commence  uj 
the  fingers  and  take  their  course  along  the  fore-arm  to  the  bend  of  ihc 
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<Ubow.  The  greater  part  reach  their  destination  by  passing  along  the  dorsa^ 
surface  of  the  fingers,  wrist,  and  fore-arm,  and  tlien  curving  around  the 
borders  of  the  latter ;  but  some  few  are  met  with  in  the  palm  of  the  hand, 
which  take  the  direction  of  the  median  vein.  At  the  bend  of  the  elbow 
the  lymphatics  arrange  themselves  into  two  groups ;  an  internal  and  larger 
group,  which  communicates  with  a  gland  situated  just  above  the  inner 
condyle,  and  then  accompanies  the  basilic  vein  upwards  to  the  axilla  to 
enter  the  axillary  glands ;  and  a  small  group  which  follows  the  course  of 
the  cephalic  vein.  Several  of  the  vessels  of  this  group  cross  the  biceps 
muscle  at  its  upper  part  to  enter  the  axillary  glands,  while  the  remainder, 
two  or  three  in  number,  ascend  with  the  cephalic  vein  in  the  interspace  of 
the  deltoid  and  pectoralis  major ;  these  latter  usually  jom  a  small  gland  in 
this  space,  and  then  cross  the  pectoralis  minor  muscle  to  become  continu- 
ous with  the  subclavian  lymphatics. 

Besides  the  lymphatic  vessels  of  the  arm,  the  axillary  glands  receive 
those  from  the  integument  of  the  chest,  its  anterior,  posterior,  and  lateral 
aspect,  and  tlie  lymphatics  of  the  mammary  gland. 

The  Deep  lympluUics  accompany  the  vessels  of  the  upper  extremity,  and 
communicate  occasionally  with  the  superficial  lymphatics.  They  enter  the 
axillary  and  subclavian  glands,  and,  at  the  root  of  the  neck  terminate  on 
the  left  side  in  the  thoracic  duct,  and  on  the  right  side  in  the  ductus  lym- 
phaticus  dexter. 

LYMPHATICS  OF  THE  LOWER  EXTREMITY. 

The  Superficial  lymphatic  glands  of  the  lower  extremity  are  those  of  the 
groin,  the  inguinal;  and  one  or  two  situated  in  the  superficial  fascia  of  the 
posterior  aspect  of  the  thieh,  just  above  the  popliteal  region. 

The  Inguinal  glands  are  divisible  into  two  groups ;  a  superior  group  of  small 
size,  situated  along  the  course  of  Poupart's  ligament,  and  receiving  the 
lymphatic  vessels  from  the  parietes  of  the  abdomen,  gluteal  region,  peri- 
neum, and  genital  organs ;  and  an  inferior  group  of  larger  glands  clustered 
around  the  internal  saphenous  vein  near  its  termination,  and  receiving  the 
sup^ficial  lymphatic  vessels  from- the  lower  extremity. 

The  Deep  lymphatic  glands  are  the  anterior  tibial^  popliteal^  deep  ingui- 
naly  glutealy  and  ischiatic. 

The  Anterior  tibial  is  generally  a  single  gland,  placed  on  the  interosse- 
ous membrane,  by  the  side  of  the  anterior  tibial  artery  in  the  upper  part 
of  its  course. 

The  Popliteal  glands y  four  or  five  in  number  and  small,  are  embedded 
in  the  loose  areolar  tissue  and  fat  of  the  popliteal  space. 

The  Deep  inguinal  glands^  less  numerous  and  smaller  than  the  superficial, 
are  situated  near  the  femoral  vessels  in  the  groin,  beneath  the  fascia  lata. 

The  Gluteal  and  ischiatic  glands  are  placed  near  the  vessels  of  that 
name,  above  and  below  the  pyriformis  milscle  at  the  great  ischiatic 
foramen. 

The  Superficial  lymphatic  vessels  are  divisible  into  two  groups,  internal 
and  external ;  the  internal  and  principal  group,  commencing  on  the  dorsum 
and  inner  side  of  the  foot,  ascend  the  leg  by  the  side  of  the  internal  sa- 
phenous vein,  and  passing  behind  the  inner  condyle  of  the  femur,  follow 
the  direction  of  that  vein  to  the  groin,  where  they  join  the  saphenous  group 
of  superficial  inguinal  glands.    The  greater  part  of  the  efferent  vessels  from 


356 


LYMPHATICS    OF   THE    TRUNK. 


these  glands  pierce  the  cribriform  fascia  of  the  saphenous  opening  and  the 
dieatli  of  the  femoral  vessels,  to  join  the  lymphatic  ^hnd  situated  in 
femoral  ring,  which  serves  to  establish  a  communicalion  between  the  lyi 
phntics  of  the  lower  extremity  and  those  of  the  trnnk,  The  nthiT  efferent 
vessels  pierce  the  fascia  !ata  to  join  the  deep  glniuls.  The  vessels  which 
pass  upwards  from  tlie  outer  side  of  the  dorsum  of  (he  foot,  ascend  along 
the  outer  side  of  the  leg,  and  cyr%'e  inwards  just  below  the  knee,  to  unite 
with  the  lymphatics  of  the  inner  side  of  tlie  thig-h.  The  txtemai  ^oup 
consisis  of  a  few  lymphatic  vessels  which  commence  on  the  outer  side  of 
the  foot  and  |iosterior  part  of  the  ankle,  and  accompany  the  extt*rnal 
saphenous  vein  to  the  popliteal  region,  where  they  enter  the  popliteal 
glands* 

The  Drep  bjniphatic  vessels  accompany  the  deep  veins,  and  communi- 
cate with  the  various  glantls  in  their  course.  After  joining  the  deep  in- 
guinal glands  they  pass  beneath  Poupart^s  lio^ament,  to  communicate  with 
the  numerous  glands  situated  around  the  iliac  vessels.  The  deep  lym- 
phatit^s  of  the  gluteal  region  follow  the  course  of  the  branches  of  the  gluteal 
anH  fschialic  arteries.  The  former  join  tlie  glands  situated  on  the  upper 
border  of  the  pyriformis  muscle,  and  the  latter,  after  communicating  with 
the  lymphatics  of  the  thigh,  enter  the  ischiatic  glands. 


LYMPHATICS    OF    THE    TBUNK, 

The  lymphatics  of  the  trunk  may  be  arranged  under  three  heads,  super- 
ficial, deep,  and  visceral. 

The  Sitperjkinl  It/rnphatic  vessels  of  the  upper  half  of  the  trunk 
upwards  and  outwards  on  each  side,  and  converge,  some  to  the  axilla 
glands,  and  others  to  tlie  glatitls  at  the  root  of  the  neck.  The  lymphatic 
from  the  mammar}'  glands  follow  the  lower  border  of  the  pectoralis  majofJ 
communicating,  by  means  of  a  chain  of  lymphatic  glands,  wnth  the  as" 
lary  glands.  The  superficial  lymphatic  vessels  of  the  lower  half  of 
trunk,  of  tlie  gluteal  region,  perineum,  and  external  organs  of  generation, 
converge  to  the  superior  group  of  superficial  inguinal  glands*  Some  sro^ill 
glands  are  situated  on  each  side  of  the  dorsal  vein  of  the  penis,  nea^the 
suspensory  ligament ;  from  these,  as  from  the  superficial  lymphatics,  the 
efferent  vessels  pass  into  the  superior  group  of  superficial  in<>uinaj  glands. 

The  Deep  lymphatic  glands  of  the  thorax  are  the  intercostal,  inteinal 
mammary,  anterior  mediastinal,  and  posterior  mediastinal. 

The  Intercostal  glands  are  of  small  size,  and  are  situated  on  each  side 
of  the  vertebral  column,  near  the  articulations  of  the  heads  of  the  nbs,  and 
in  the  course  of  Oie  intercostal  arteries. 

The  Internal  mammary  glands^  also  very  small,  are  placed  in  the  inter* 
costal  spaces,  by  the  side  of  the  internal  mammary  arteries. 

The  Anterior  medimtiml  glands  occupy  the  loose  areolar  tissue  of  the 
anterior  mediastinum,  resting  some  on  the  diaphragm,  but  the  greater 
number  on  the  large  vessels  at  the  root  of  the  heart. 

The  Posterior  incdiasfinal  glands  are  situated  along  the  course  of  the 
aorta  and   tesophnpis  in  the  posterior  mediastinum,  and  cornr  p 

above  with  the  deep  cervrr'al  glands,  on  each  side  widi  the  intere  d 

below  with  the  abdominal  glands. 

The  Deep  h/mphntic  vessels  of  tfte  thorax  are  the  intercofital,  internal  ^ 
mammary,  and  diaphragmatic. 
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The  hdercostal  lymphatic  vessels  follow  the  course  of  the  arteries  of  the 
same  name ;  and  reaching  the  vertebral  column  cun'e  downwards,  to  ter« 
minate  in  the  thoracic  duct. 

The  Internal  mammary  lymphatics  commence  in  the  parieties  of  the 
abdomen,  communicating  with  the  epigastric  lymphatics.  They  ascend 
by  the  side  of  the  interoai  mammary  vessels,  being  joined  in  their  course 
by  the  anterior  intercostals,  and  terminate  at  the  root  of  the  neck,  on  the 
right  side  in  the  tributaries  of  the  ductus  lymphaticus  dexter,  ^nd  on  the 
left  in  the  thoracic  duct.  The  diaphragmatic  lymphatics  pursue  the  direc- 
tion of  their  corresponding  veins,  and  terminate  some  in  front  in  the  in- 
ternal mammary  vessels,  and  some  behind^  in  the  posterior  mediastinal 
lymphatics. 

The  Deep  lymphatic  glands  of  the  abdomen  are  the  lumbar  glands ;  they 
are  very  numerous,  and  are  seated  around  the  common  iliac  vessels,  the 
aorta  and  vena  cava. 

The  deep  lymphatic  glands  of  the  pelvis  are  the  external  iliac,  internal 
iliac  and  sacral. 

The  External  iliac  are  placed  around  the  external  iliac  vessels,  being 
in  continuation  by  one  extremity  with  the  femoral  lymphatics,  and  by  the 
other  with  the  lumbar  glands. 

The  Internal  iliac  glands  are  situated  in  the  course  of  the  internal  iliac 
vessels,  and  the  sacral  glands  are  supported  by  the  concave  surface  of  the 
sacrum. 

The  Deep  lymphatic  vessels  are  continued  upwards  from  the  thigh,  be- 
neath Poupart's  li^ment,  and  along  the  external  iliac  vessels  to  the  lum- 
bar glands,  receivmg  in  their  course  the  epigastric,  circumiiexa  ilii,  and 
ilio-lumbar  lymphatic  vessels.  Those  from  the  parietes  of  the  pelvis,  and 
from  the  gluteal,  ischiatic,  and  obturator  vessels,  follow  the  course  of  tlie 
internal  iliac  arteries,  and  unite  with  the  lumbar  lymphatics.  And  the 
lumbar  lymphatic  vessels,  after  receiving  all  the  lymphatics  from  the  lower 
^tremities,  pelvis,  and  loins,  terminate  by  several  laige  trunks  in  the 
receptaculum  chyli. 

LYMPHATICS    OF    THE    VISCERA. 

The  Lymphatic  vessels  of  the  lungs  are  of  large  size,  and  are  distributed 
over  every  part  of  the  surface,  and  through  the  texture  of  these  organs ; 
they  converge  to  the  numerous  glands  situated  around  the  bifurcation  of 
the  trachea  and  roots  of  the  lungs,  the  bronchial  glands.  Some  of  these 
glands  of  small  size,  may  be  traced  in  connexion  with  the  bronchial  tubes 
for  some  distance  into  the  lungs.  The  efferent  vessels  from  the  bronchial 
glands  unite  with  the  tracheal  and  oesophageal  glands,  and  terminate  prin- 
cipally in  the  thoracic  duct  at  the  root  of  me  neck,  and  partly  in  tlie  duc- 
tus lymphaticus  dexter.  The  bronchial  glands^  in  the  adult,  present  a 
variable  tint  of  brown,  and  in  old  age  a  deep  black  colour.  In  infancy 
they  have  none  of  this  pigment,  and  are  not  to  be  distinguished  fi-om  lym- 
phatic glands  in  other  situations. 

The  Lymphatic  vessels  of  the  heart  originate  in  the  subserous  areolar 
tissue  of  the  surface,  and  in  the  deeper  tissues  of  the  organ,  and  follow 
the  course  of  the  vessels,  principally,  along  the  right  border  of  the  heart 
to  the  glands  situated  around  the  arch  of  the  aorta  and  to  the  bronchial 
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glands,  whence  ihey  proceed  to  the  root  of  the  neck,  and  terminate  in  the 

thoracic  duct, 

Tht*  Pericardiac  and  thymic  lymphatic  vessels  proceed  to  join  tlie  ante- 
rior niediiistinal  and  bronchial  glands. 

The  Lijmphatic  vessels  of  the  liver  are  divisible  into  the  deep  and  su- 
perficial. The  former  take  their  course  through  the  portal  canals,  and 
ill  rough  the  right  border  of  the  lesser  omentum,  to  the  lymphatic  glands 
situated  in  the  course  of  the  hepatic  artery  and  along  the  lesser  curve  of 
the  stomach.  The  mperjiciai  lymphatics  are  situated  in  the  areolar  struc 
lure  of  the  proper  capsule,  over  the  whole  surface  of  the  liver.  Those  of 
llie  convex  surface  are  divided  into  two  sets ; — 1 .  Those  which  pass  from 
before  backwards;  2,  Those  which  advance  from  behind  forwards.  The 
former  unite  to  form  trunks,  which  enter  between  the  folds  of  the  lateral 
ligaments  at  the  right  and  left  extremities  of  the  organ,  and  of  the  coronaiy 
ligament  in  the  middle.  Some  of  these  pierce  the  diaphragm  and  join 
the  posterior  mediastinal  glands;  others  converge  to  the  lym|>hatic  glands 
situated  arnimd  the  inferior  cava*  Those  which  pass  from  befhind  for- 
wartls  consist  of  two  groups:  one  ascends  between  the  folds  of  tlie  broad 
ligament,  and  perforates  the  diaphragm,  to  terminate  in  the  anterior  medi- 
astinal glands;  the  other  curves  around  the  anterior  margin  of  tlie  liver 
to  its  concave  surface,  and  from  thence  to  the  glands  in  the  right  border 
of  the  lesser  omentum.  The  lymphatic  vessels  of  tlie  concave  surface 
are  variouj^ly  distributed,  according  to  iheir  position ;  those  from  the  right 
lobe  terminate  in  the  lumbar  glanas;  those  from  the  gall-bladder,  >vhich 
are  large  and  form  a  remarkable  plexus,  enter  the  glands  in  the  right  bor- 
der of  the  lesser  omentum  ;  and  those  from  the  left  lobe  converge  to  the 
lymphatic  glands  situated  along  the  lesser  curve  of  the  stomach. 

The  Lymphatic  glnwls  of  the  spleen  are  situated  around  its  hilus,  and 
those  of  the  pancreas  in  the  course  of  tlie  splenic  vein.  The  Ij/mpkoHc 
vessels  of  these  organs  pass  through  their  respective  glands,  and  join  the 
aortic  glands,  previously  to  terminating  in  the  thoracir  duct. 

The  Lt/mphatic  glands  of  the  stomneh  are  of  small  size,  and  are  situated 
along  tlie  lesser  and  greater  curves  of  that  organ.  The  lympkafic  vessth^ 
as  in  otlier  viscera,  are  superficial  and  deep,  the  former  originating  in  the 
subserous  and  the  latter  in  the  submucous  tissue ;  they  pass  from  the  sto- 
mach in  four  ditTerent  directions :  some  ascend  to  the  glands,  situated 
along  tlie  lesser  cur%^e,  others  desi^-end  to  those  occupying  the  greater 
f  ur\*e,  a  third  set  pass  outwards  to  the  splenic  glands,  and  a  fourth  to  the 
glands  situated  near  the  pylorus  and  to  the  aortic  glands. 

The  Lymphatic  glands  of  the  sm/ili  intestine  are  situated  between  the 
layers  of  the  mesentery,  in  the  meshes  formed  by  the  superior  mesenteric 
artery,  and  are  thence  named  viesenteric  glawh,  I'hese  glands  are  most 
numerous  and  largest,  superiorly,  near  the  duodenum ;  and,  inferioriy, 
near  the  termination  of  the  ileum. 

The  Lyinphatic  vessels  of  the  small  intestines  are  of  two  kinds :  tboae 
of  the  structure  of  the  intestines,  which  run  upon  its  surface  pre* 
viously  to  entering  the  mesenteric  glands ;  and  tliose  which  cominieiice 
in  the  villi,  in  the  substance  of  the  mucous  membrane,  and  am  naiiufd 
lacteals* 

The  Lactealsy  accord inor  to  Henle,  commence  in  the  centre  of  each  vil- 
lus as  a  ccecal  tubuks,  winch  opens  into  a  tine  network,  situated  in  thi 
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«ub-mucous  tissue.  From  this  areolar  network  the  .acteal  vessels  proceed 
to  the  mesenteric  glands,  and  from  thence  to  the  thoracic  duct,  in  which 
they  terminate. 

The  Lymphatic  glands  of  the  large  intestines  are  situated  along  the  at- 
tached  margin  of  the  intestine,  in  the  meshes  formed  by  the  colic  and 
hsemorrhoidal  arteries  previously  to  their  distribution.  The  lymphatic 
vessels  take  their  course  in  two  diiTerent  directions ;  those  of  the  csecum, 
ascending  and  transverse  colon,  after  traversing  their  proper  glands,  pro- 
ceed to  the  mesenteric,  and  those  of  the  descending  colon  and  rectum  to 
the  lumbar  glands. 

The  Lymphatic  vessels  of  the  kidney  follow  the  direction  of  the  blood- 
vessels to  the  lumbar  glands  situated  around  the  aorta  and  inferior  vena 
cava ;  those  of  the  supra-renal  capsules,  which  are  very  large  and  nume- 
rous, terminate  in  the  real  lymphatics. 

The  Lymphatic  vessels  of  the  viscera  of  the  pelvis  terminate  in  the  sacral 
and  lumbar  glands. 

The  Lymphatic  vessels  of  the  testicle  take  the  course  of  the  spermatic 
cord  in  which  they  are  of  large  size ;  they  terminate  in  the  lumbar  glands. 


THORACIC    DUCT. 

The  thoracic  duct*  commences  in  the  abdomen,  by  a  considerable  and 
somewhat  triangular  dilatation,  the  receptaculum  chyU^  which  is  situated 
on  the  front  of  the  body  of  the  second  lumbar  vertebra,  behind  and  be- 
tween the  aorta  and  inferior  vena  cava,  and  close  to  the  tendon  of  the 
right  crus  of  the  diaphragm.  From  the  upper  part  of  the  receptaculum 
chyli  the  thoracic  duct  ascends  through  the  aortic  opening  ojf  the  dia- 
phragm, and  along  the  front  of  the  vertebral  column,  lying  between  the 
thoracic  aorta  and  vena  azygos,  to  the  fourth  dorsal  vertebra.  It  then  in- 
clines to  the  left  side,  passes  behind  the  arch  of  the  aorta,  and  ascends  by 
the  side  of  the  oesophagus  and  behind  the  perpendicular  portion  of  the 
left  subclavian  artery  to  the  root  of  the  neck  opposite  the  seventh  cervical 
vertebra,  where  it  makes  a  sudden  curve  forwards  and  downwards,  and 
terminates  at  the  point  of  junction  of  the  left  subclavian  with  the  left  in- 
ternal jugular  vein. 

The  thoracic  duct  is  equal  in  size  to  the  diameter  of  a  goose-quill  at  its 
commencement  from  the  receptaculum  chyli,  diminishes  considerably  in 
diameter  towards  the  middle  of  the  posterior  mediastinum,  and  again  be- 
comes dilated  near  its  termination.  At  about  the  middle  of  the  fiorax  it 
frequently  divides  into  two  branches  of  equal  size,  which  reunite  after  a 
short  course ;  and  sometimes  it  gives  off  several  branches,  which  assume 
a  plexiform  arrangement  in  this  situation.  Occasionally  the  thoracic  duct 
bifurcates  at  the  upper  part  of  the  thorax  into  two  branches,  one  of  which 
opens  into  the  point  of  junction  between  the  right  subclavian  and  jugular 
veins,  while  the  other  proceeds  to  the  normal  termination  of  the  duct  on 
the  left  side.  In  rare  instances  the  duct  has  been  found  to  terminate  ir 
the  vena  azygos,  which  is  its  normal  destination  in  some  Mammalia. 

•  The  thoracic  duct  was  discovered  by  Eustacbius,  in  1563,  in  the  horse  :  he  regarded 
it  at  a  vein,  and  called  it  the  vena  alba  thoracis.  The  lacteals  were  first  seen  by  Asel 
lius  in  1622,  in  the  dog ;  and  within  the  next  ten  years  by  Veslingius  in  man. 
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Fig,  161  • 


The  thoraeic  duct  presents  fewer  valres  bi 
its  course  than  lymphatic  vessels  generally ;  a^ 
its  termination  it  is  provided  witii  a  pair 
semilunar  valves,  which  prevent  the  adinissiofi 
of  venous  blood  into  ils  cylinder. 

Branches, — The  tlioracic  duct  receives 
its  commencement  four  or  five  large  lymphatii 
trunks,  which  unite  to  form  the  receptacului 
chyli :  it  next  receives  the  ininks  of  ilie  lactea 
vessels.  Within  the  thorax  it  is  joined  b) 
large  lymphatic  trunk  from  the  liver,  and  it 
its  course  through  tike  posterior  mediastinum^ 
receives  die  lymphalic  vessels  both  from 
viscera  and  from  the  parietes  of  the  thoraXd 
At  its  curve  forwards  in  the  neck  it  is  joinec 
by  the  lymphatic  trunks  from  the  left  side 
the  head  and  neck,  left  upper  extremity,  and 
from  the  upper  part  of  the  thorax,  and  tliomcii 
viscera. 

The  Dmius  lymphaiiats  dexter  is  a  short 
trunk   which  receives   the   lymphatic   v<*ssels 
from  the  right  side  of  the  head  and  neck,  right 
upper  extremity,  right  side  of  the  thorax,  liglUj 
lung,  and  one  or  two  branches  from  the  livefij 
and  terminates  at  the  junction   of  ihe  righ 
subclavian  with  die  right  internal  jugular  veir 
at  the  point  where  these  veins  unite  to  foii 
the  right  vena  innominata.     It  is  provided 
its  termination  witli  a  pair  of  sejnilunar  valves, 
which  prevent  the  enti'ance  of  blood  from  the., 
veins, 

•  The  coupfe  nnti  lerminiitinn  ofihe  thomrio  duct,  h  The  arch  of  the  Horta.  S,  ' 
thomcic  aorta.  3.  The  abdominal  aorta;  allowing  irs  prineipul  bmnchos  divided  net 
their  origin.  4.  The  arieria  ijinoininnia^  dividing  irito  the  right  cKrottd  Rnd  right  ttiJi 
elftvian  arterie*.  5.  The  left  carond.  6.  The  left  aubelavian.  7,  The  supi^rior  cavi 
formed  by  the  union  of  8,  the  two  venm  innominatts;  and  iheso  by  the  junction  9,  «f 
the  internal  jugular  and  ^ubctavian  vein  at  each  side.  10.  The  (jreaier  vena  aajruo 
11.  The  termiuittion  of  the  les*&er  in  the  greater  venK  azygos.  1*2.  The  rn:^  -'  '  rrrl 
chyli;  several  lymphalic  trunks  are  seen  o|)pnini;  into  it,  13.  The  ihomcic  i 
irjf  opposite  the  middle  of  the  dorsial  vertebne  into  two  branches  which  *0'  ; 
the  course  of  the  dncl  behind  the  nti*h  of  the  aorta  and  left  subclavian  artery  it  shown 
by  B  dotted  line.  14.  The  duct,  rtmkirtg  its  ttirn  at  the  root  of  the  ne«k  and  r«<ietv»n' 
•everal  lymphatic  trunks  previously  lo  terminating  in  the  p*jateiior  aspect  of  the  jiim 
tion  of  the  internal  juj^ular  tmd  auU;t avian  vein.  15.  The  term i nation  o[  Uio  uuttk  ii|J 
tins  ductut  lymphaticoi  deitter. 
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CHAPTER  IX. 

ON  THE  NERVOUS  SYSTEM. 

The  nervous  system  consists  of  a  central  organ,  the  cerebro-spinal  centre 
or  axis,  and  of  numerous  rounded  and  flattened  white  cords,  the  nerves, 
which  are  connected  by  one  extremity  with  the  cerebro-spinal  centre,  and 
by  the  other  are  distributed  to  all  the  textures  of  the  body.  The  sympa- 
thetic system  is  an  exception  to  this  description ;  for  in  place  of  one  it  has 
many  small  centres  which  are  called  ganglia,  and  which  communicate  very 
freelv  with  the  cerebro-spinal  axis  and  with  its  nerves. 

The  cerebro-spinal  axis  consists  of  two  portions,  the  brain,  an  organ  of 
large  size,  situated  within  the  skull,  and  the  spinal  cord,  a  lengthened 
portion  of  the  nervous  centre  continuous  with  the  brain  and  occupying  the 
canal  of  the  vertebral  column. 

The  most  superficial  examination  of  the  brain,  and  spinal  cord  shows 
them  to  be  composed  of  fibres,  or  rather  fasciculi,  which  in  some  situations 
are  ranged  in  a  longitudinal  direction,  and  in  others  are  interlaced  at  va- 
rious angles  by  cross  fibres.  The  fasciculi  are  connected  and  held  together 
by  a  delicate  areolar  web,  wnich  forms  the  bond  of  support  to  the  entire 
organ.  It  is  also  observed  that  the  cerebro-spinal  axis  presents  two  sub- 
stances differing  from  each  other  in  density  and  colour :  a  grey  or  cineri- 
tious  or  cortical  substance,  and  a  white  or  medullary  substance.  The 
grey  substance  forms  a  thin  lamella  over  the  entire  surface  of  the  convolu- 
tions of  the  cerebrum,  and  of  the  laminae  of  the  cerebellum :  hence  it  has 
been  named  cortical ;  but  the  grey  substance  is  not  confined  to  the  surface 
of  the  brain,  as  tliis  term  woula  imply ;  it  is  likewise  situated  in  the  centre 
of  the  spinal  cord  its  entire  length,  and  may  be  thence  traced  through 
the  medulla  oblongata,  crura  cerebri,  thalami  optici,  and  corpora  striata ; 
it  enters  also  into  the  composition  of  the  locus  perforatus,  tuber  cinereum, 
commissura  mollis,  pineal  gland,  pituitary  gland,  and  corpora  rhomboidea. 

Two  kinds  of  grey  substance  are  described  by  Rolando  as  existing  in 
the  spinal  cord ;  the  one  {mbstantia  cinerea  spomriosa  vasculosa)  is  the  ordi- 
nary grey  matter  of  the  cord,  and  the  other  (substantia  cinerea  gelatinosa) 
forms  part  of  the  posterior  cornua.  The  former  resembles  in  structure  the 
grey  matter  of  the  brain,  while  the  latter  is  composed  of  small  bodies  re- 
sembling the  blood  corpuscules  of  the  frog. 

The  fibres  of  the  cerebro-spinal  axis  are  arranged  into  two  classes,  du 
verging  and  converging.  The  divei^ng  fibres  proceed  fit)m  the  medulla 
oblongata,  and  diverge  to  every  part  of  the  surface  of  the  brain ;  while  the 
converging  fibres  commence  at  the  surface  and  proceed  inwards  towards 
the  centre,  so  as  to  connect  the  diverging  fibres  of  opposite  sides.  In  cer- 
tain parts  of  their  course  the  diverging  fibres  are  separated  by  the  grey 
substance,  and  increase  in  number  so  as  to  form  a  body  of  considerable 
size,  which  is  called  a  ganglion.  The  position  and  mutual  relations  of 
these  fibres  and  ganglia  may  be  best  explained  by  reference  to  the  mode 
of  development  of  the  cerebro-spinal  axis  in  animals  and  in  man. 

The  centre  of  the  nervous  system,  in  the  lowest  animals  possessed  of  a 
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len^hened  axis,  presents  itself  in  the  form  of  a  double  cord.  A  step 
higher  in  the  animal  scale,  and  knots  or  ganglia  are  developed  on  one  ex- 
tremity of  this  cord;  such  is  the  most  rudimentary  condition  of  the  brain 
in  the  lowest  forms  of  vertebrata.  In  the  lowest  fishes  the  anterior  ex- 
tremity of  the  double  cord  displays  a  succession  of  five  pairs  of  ganglia. 
The  higher  fishes  and  amphibia  apjiear  to  have  a  difltfrent  disposition  of 
ihese  primitive  ^ngha.  The  first  two  have  become  fused  into  a  single 
ganglion,  and  tiifn  follow  only  three  pairs  of  symmetrical  ganglia.  But 
if  the  lare^t-r  pair  be  unfolded^  after  being  hardened  in  alcohol,  il  will  tlten 
be  seen  that  the  whole  nimiber  of  ganglia  exist,  but  that  four  have  become 
concealed  by  a  thin  covering;  lliat  has  spread  across  them.  This  condition 
of  the  bmin  cariies  us  npwards  in  the  animal  scale  even  to  AJammalia, 
e, ^.,  in  the  dog  or  cat  we  find,  first,  a  single  ^nglion,  the  cerebellum; 
then  three  pairs  following  each  other  in  succession ;  and  if  we  unfold  the 
middle  pair,  we  shall  be  at  once  convinced  that  it  is  composed  of  two 
pairs  of  primitive  ganglia  concealed  by  an  additional  development.  Again, 
It  will  be  observed,  that  the  primitive  ganglia  of  opposite  sides,  at  first 
.*£eparate  and  disjoined,  become  connected  by  means  of  transverse  fibres  of 
cornmimication  (c<^/7i?nmures;  ccmimissuraj  a  joining).  The  office  of  these 
commissures  is  the  association  in  function  of  the  two  symmetrical  portions. 
Hence  we  arrive  at  the  general  and  important  conclusion,  that  tlie  braitt,j 
among  the  lower  animals,  consists  of  primiiive  cords y  primiiive  ganglm 
upon  those  cords,  and  com missitres  which  connect  the  substance  of  adjoin-^ 
ing  ganglia,  and  associate  their  functions. 

In  the  development  of  tJie  cerebro-spinal  axis  in  man,  the  earliest  indi^ 
cation  of  the  spinal  cord  is  presented  ynder  the  form  of  a  pair  of  rninuti 
longitudinal  filaments  placed  side  by  side.     Upon  these,  towards  the 
terior  extremit}',  five  pairs  of  minute  swellings  are  observed,  not  dispos 
in  a  straight  line  as  in  fisheSj  but  curved  upon  each  other  so  as  to  correj 
pond  with  the  direction  of  the  future  cranium.     The  posterior  pair  soc 
become  cemented  on  the  middle  line,  forming  a  single  ganglion  ;  the  se 
cond  pair  also  unite  with  each  other;  the  third  and  fi^urth  pairs,  at  first' 
distinct,  are  speedily  veiled  by  a  lateral  development,  which  arches  back-^ 
wards  and  conceals  them ;  the  anterior  pair,  at  first  very  small,  deciiease 
in  side,  and  become  almost  lost  in  the  increased  development  of  llie  pre- 
ceding pairs. 

We  see  here  a  chain  of  resemblances  corresponding  with  the  progressiv 
development  observed  in  the  lower  animals ;  the  human  brain  is  passinj 
tlirough  the  phases  of  improving  development,  which  distinguish  the  low*ei 
from  the  lower  creatures:  and  we  are  naturally  led  to  Ihe  siune  conclusi'ij 
with  regard  to  the  architecture  of  the  human  brain  that  we  were  led 
establish  as  the  principle  of  development  in  the  inferior  creatures,  namely,'| 
that  it  is  composed  o{  pnmitwe  cordSy  primiiive,  ganglm  upon  those  cords 
commhsures   to  connect    those   ganglia,  and   devel<^ienis  from  tfaow^ 
ganglia. 

In  the  adult,  the  primifive  longiiudinnl  cords  have  become  cemented  i 
together,  to  form  the  spinal  mrd.     But,  at  the  upper  extremity,  they 
parate  from  each  other  ynder  the  name  of  tnira  cerebri.     The  ^V^^ 
of  e^anglia^  developed  from  llie  primitive  cords,  have  grow*n  into  the  ce 
belt  mil ;  the  second  pair  (the  optic  lobes  of  animals)  have  become  the 
rnrpora  quadrigemina  of  man.     The  third  pair ^  the  o^}tic  thalamic  and  the 
fmrih^  the  corpora  sbiata^  are  tlie  basis  of  the  hmisp/ieres^  which,  the 
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merest  lamina  in  the  fish,  have  become  the  largest  portion  of  the  brain  in 
man.  And  the  Jiflh  pair  (olfactory  lobes),  so  large  in  the  lowest  forms, 
have  dwindled  into  the  olfactory  bulbs  of  man. 

The  microscopic  elements  of  the  nervous  system,  are,  white  nerve- 
fibres,  grey  nerve-fibres,  nerve-cells,  and  nerve-granules. 

1.  White  nerve  fibres  are  the  chief  con- 
stituent of  the  brain,  the  spinal  cord,  and  the 
cerebro-spinal  nerveS,  and  they  also  enter  into 
the  composition  of  the  sympathetic  nerve. 
They  present  some  variety  of  size  in  different 
parts  of  the  nervous  system,  measuring  in  the 
brain  between  ^^/^^  and  t?Jutj  of  an  inch  in 
diameter,  and  in  the  cerebro-spinal  nerves  be- 
tween 27)*o5  and  ^^Qjf  of  an  inch.  As  a  general 
rule,  the  white  nerve-fibres  are  largest  in  the 
nerves,  smaller  where  they  enter  tlie  cerebro- 
spinal mass,  and  smallest  at  their  termination, 

.centrally,  in  the  grey  substance  of  the  surface  of  the  brain,  and,  periphe- 
rally, in  the  tissues  of  the  body.  In  structure,  each  white  nerve-fibre  is 
composed  of  a  transparent  and  structureless  cylindrical  tubule  or  sheath 
(vagina  meduUaris),  and  of  an  axis-cylinder  filled  with  an  opalescent, 
colourless,  oil-like  fluid  (neurine),  which  coagulates  after  death,  and  then 
resembles  a  white,  opaque,  and  curd-like  matter.  The  vagina  medullaris 
possesses  somewhat  less  than  one-third  tlie  thickness  of  Uie  entire  fibre, 
and  gives  to  the  latter,  when  examined  with  the  microscope,  the  aspect 
of  a  double  cylinder, — an  appearance  which  is  characteristic  of  the  white 
nerve-fibre.  It  is  thickest  in  the  fibres  of  the  spinal  nerves,  and  thinnest 
in  those  of  the  spinal  cord,  brain,  and  nerves  of  special  sense.  Hence  in 
these  latter,  the  sheath,  when  pressed  or  stretched,  is  apt  to  assume  a 
varicose  appearance,  and  the  contained  substance  to  accumulate  in  small 
separate  masses.  White  nerve-fibres  terminate,  both  at  the  surface  of  the 
body,  in  the  various  internal  organs,  and  in  the  substance  of  the  cerebro- 
spinal axis,  by  forming  loops. 

2.  Grey  Nerve  fibres  (fine  nerve-fibres,  gelatinous  fibres,  sympathetic 
fibres)  are  about  one-half  or  one-third  less  in  diameter  (^i/^^y  to  ^^^^  of  an 
inch,  Henle)  than  the  white  fibres.  They  are  less  transparent,  have  no 
appearance  of  being  composed  of  a  double  cylinder,  and  their  sheath  is 
less  easily  distinguishable  from  its  contents.  In  structure,  they  consist  of 
a  thin  and  finely  granulated  sheath,  filled  with  granular  substance,  and, 
when  collected  into  a  fasciculus,  have  a  yellowish  grey  tint.  The  grey 
nerve-fibres  are  abundant  in,  and  are  indeed  the  chief  constituent  of,  the 
sympathetic  system.  They  are  also  present  in  the  cerebro-spinal  nerves, 
and,  most  numerously,  in  the  nerves  of  sensation.  They  take  their  origin 
from  the  nerve-cells  of  the  grey  substance  of  the  brain  and  spinal  cord, 

•  Minute  structure  of  nerve.  1.  The  mode  of  termination  of  white  nerve-fibres  in 
loops:  three  of  these  Iriops  are  simple,  tlie  fourth  is  convoluted.  The  latter  is  found  in 
vituBtions  where  an  exalted  degree  of  sensation  exists.  2.  A  white  nerve-fibre  fVom 
the  brain,  showing  tiie  varicose  appearance  produced  by  traction  or  pressure.  3.  A 
white  nerve-fibre  enlarged  to  show  its  structure, — namely,  a  tubular  envelope,  and  h, 
contaiiied  substance,  neurine.  4.  A  nerve-cell,  showing  its  composition  of  a  granular- 
looking  capsule  and  granular  contents.  5.  Its  nucleus  containing  a  nucleolus.  6.  A 
nerve-cell  from  which  several  processes  are  given  ofif.  It  contains,  like  the  preceding, 
a  nncleolated  nucleus.     7.  Nerve-granules. 


from  those  of  tie  ganglia  oa  the  posterior  roots  of  the  cerebro-spmal 

nerves,  and  from  the  nerve-cells  of  the  ganglia  of  the  sympathetic  system. 

3.  The  Nehve-cells  are  spherical  or  oval,  or  polyhedral  in  shape,  of  a 
reddish  grey  colour,  and  between  jj^  and  -jj'^^  of  an  inch  in  diameter. 
Each  cell  is  coaiposed  of  a  capsular  sheath,  and  contains  in  its  interior  a 
reddish-grey  granular  substance,  and  one  or  more  nuclei  and  nucleoli, 
the  nucleus  being  attached  to  the  internal  surface  of  the  sheath.  The 
sheath  of  the  nerve-cell  is  constructed  of  three  layers,  the  outermost  coii« 
sisting  of  fine  granular  corpuscles,  the  middle  of  nucleated  cells  of  an 
oblong  figure,  and  tlie  internal  of  concentric  lamellae  of  delicate  cylindrical 
filaments.  Dispersed  throue^h  the  substance  of  the  cell  are  a  greater  or  less 
number  of  pigment-granules,  some  being  in  the  interior,  and  some  in  the 
slieath.  Nerve-cells  are  found  in  the  grey  substance  of  the  brain  and  spinal 
cord,  in  the  ganglia  of  tlie  cerebro-spinal  nerves,  and  in  tJae  sympathetic 
ganglia  and  nerves.  The  nerve-cells  of  the  grey  substance  of  the  brain 
are  often  verj'  irregular  in  shape,  and  they  are  also  remarkable  for  their 

oftness  and  for  tlie  tliinness  of  their  sheath.  It  is  the  pigment- granules, 
contained  in  tlie  nerve-cells  and  nen^e-grauules,  that  give  the  peculiar  tint 
of  colour  to  the  grey  and  dark  substance  of  iJie  cerebro-spinal  axis. 

In  the  grey  substance  of  tlie  brain  the  nerve-cells  may  be  seen  in 
various  stages  of  progressive  development ;  thus,  near  the  periphery,  they 
are  minutCj  spherical  or  oval,  nucleated  cells  dispersed  llirough  a  matrix 
of  granular  substance  ;  more  deeply,  the  granular  substance  is  collected 
around  die  cells,  and  forms  an  exterior  coat ;  whi!e,  at  a  greater  depth, 
the  cells  have  attained  die  size  and  tlie  laminated  slieaths  of  tlie  fully 
formed  nerve-cells.  Nerve-cells  offer  many  jieculiarities  in  respect  of 
number  and  arrangement  in  different  parts  of  tlie  nenous  system. 

From  the  periphery  of  tlie  nerve-cells  one  or  more  delicate  thread-Uke 
processes,  between  71^55  and  y^Ji^n  of  an  inch  in  diameter,  are  given  off 
These  are  the  origins  of  tlie  grey  nene-fibres, 

4.  Nerve  granules  present  the  three  forms  of,  minute  homogeneous 
particles,  aggregated  particles,  and  nucleated  corpuscles,  var3'ing  in  size 
between  ^jf^ji  and  yj^^^u  of  an  inch  in  diameter.  They  serve  as  the  bond 
of  connexion  between  the  fibres  and  cells  of  the  brain  and  spinal  cord, 
particularly  in  tlie  grey  substance ;  and  enter  also  into  the  composition  of 
the  various  ganglia.  Like  nerve-cells,  nerve-granules  contain,  and  have 
intermingled  w  itli  them,  a  variable  number  of  pigment-granules. 

In  the  construction  of  a  nerve  the  nerve-fibres  are  collected  into  smaU 
fasciculi,  each  fasciculus  being  invested  by  a  distinct  neuriJemma.  lliese 
fasciculi,  again,  are  collected  Into  bundles,  forming  larger  fasciculi,  which 
have  also  a  separate  neurilemma ;  and  a  bundle  of  the  larger  fasciculi, 
enclosed  in  a  sheatli  or  neurilemma  of  white  fibrous  tissue,  constitutes  a 
nen^e  The  neurilemma  of  the  smaller  fasciculi  is  smooth  and  semitrans- 
parent,  and  remarkable  for  its  satiny  polish, — an  appearance  which  is  due 
to  the  longitudinal  arrangement  of  die  undulating  fasciculi  of  fibrous  tissue 
of  which  it  is  composed.  Another  character  which  the  smaller  nervous 
fasciculi  possess,  is  tliat  of  being  crossed  by  oblique  or  transverse  lines, 
which  are  produced,  in  all  probability,  by  the  wrinkling  of  the  neurilemma^ 

In  the  fascicuh  of  grey  fibres  the  tendency  to  wrinkle  exists  in  the  lon- 
gitudinal direction,  and  tlie  neurilemma  is  composed  of  an  inner  layer  of 
ckcular  filaments  as  well  as  an  outer  layer  of  ihe  longitudinal  iilameuUs  of 
fibrous  tissue. 


CONSTRUCTION   OF   NERVES.  805 

The  nenre-fibres  have  no  inosculations,  but  pursue  an  unintemipted 
course  from  their  central  to  their  peripheral  termination.  In  some  instances 
they  return  after  a  short  curve  to  the  cerebro-spinal  centre,  as,  for  example, 
in  the  posterior  part  of  the  optic  commissure,  in  the  two  roots  of  each 
spinal  nerve,  and  in  the  loop  formed  between  the  descendens  noni  and 
the  'ipper  cervical  nerves.  In  these  cases,  the  fibres  form  a  simple  arch, 
both  extremities  of  the  arch  maintaining  a  communication  with  the  cerebro- 
spinal axis.  In  another  instance,  the  direction  of  the  curve  is  reversed, 
the  centre  of  the  arch  being  in  the  anterior  part  of  the  optic  commissure, 
and  the  extremities  in  the  retina. 

The  communications  which  take  place  between  nerves  are  termed 
plexuses.  These  plexuses  are  sometimes  formed  by  the  trunks  of  the 
nerves,  as,  the  cervical,  brachial,  and  lumbar ;  and  sometimes  by  the  fas- 
ciculi, as  in  the  terminal  plexuses  at  the  periphery  of  the  body  and  at  the 
surface  of  the  brain.  The  nerve-fibres  in  the  spinal  cord  and  central  parts 
of  the  brain  also  form  a  close  and  plexiform  interlacement  with  each  other. 
In  the  construction  of  the  larger  plexuses  there  is  a  free  interchange  of 
fasciculi,  and  in  the  terminal  plexuses  a  similar  interchange  of  smaller  fas- 
ciculi and  primitive  fibres.  It  is  from  the  terminal  plexuses  that  the  nerve- 
fibres  pass  off  to  form  their  terminal  loops. 

The  general  mode  of  termination  of  nerve-fibres  is  by  loops.  There 
exists,  however,  an  exception  to  this  rule  in  the  instance  of  the  Pacinian* 
corpuscles.  These  corpuscles  are  minute  bodies,  about  a  line  in  length, 
of  an  oval,  oblong,  or  spheroidal  shape,  and  smooth  and  glistening  aspect, 
connected  with  the  terminal  nerve-fibres  of  the  digital  branches  of  the 
nerves  distributed  to  the  hands  and  feet.  As  many  as  two  or  three  hun- 
dred are  met  with  in  a  single  hand.  They  are  also  found,  but  less  nume- 
rously, on  the  terminal  fibres  of  other  sensitive  nerves,  and  on  the  fibres 
of  the  sympathetic  plexuses  of  the  mesentery,  of  the  meso-colon,  and  of 
the  pancreas.  They  occur  singly  and  in  groups  of  two  or  three,  and  are 
each  connected  with  the  nerve  by  means  of  a  short  pedicle  which  projects 
into  the  corpuscle,  and  forms  a  conical  process  in  its  interior.  The  Paci- 
nian corpuscle  and  its  pedicle  are  composed  of  about  fifty  thin  and  mem- 
branous tunics,  which  are  closely  adherent  in  the  latter,  but  are  separated 
in  the  coipuscle  by  an  albuminous  fluid,  and  towards  the  free  end  of  the 
corpuscle,  the  tunics  are  connected  by  imperfect  septa.  The  central 
tunic  or  capsule  is  also  filled  with  fluid,  and  into  this  fluid  the  axis  cylin- 
der of  a  primitive  nervous  fibril,  derived  from  the  nerve  and  continued 
through  the  centre  of  the  peduncle,  is  prolonged.  According  to  Henle 
and  KoUiker,  this  nervous  fibril  generally  terminates  in  a  small  rounded 
enlargement ;  at  other  times  it  bifurcates  and  forms  two  rounded  heads, 
and  occasionally  escapes  from  the  corpuscle  at  its  free  end.  Each  of  the 
tunics  of  the  Pacinian  body  is  composed  of  fibres  which  have  a  circular 
disposition  on  its  external  surface,  and  are  arranged  in  a  longitudinal 
direction  within.  It  is  these  fibres  which  give  to  the  corpuscle  its  glisten- 
ing appearance.  The  Pacinian  corpuscles  are  first  perceptible  dunng  the 
sixth  month  of  foetal  life. 

On  certain  of  the  nerves  of  the  body,  for  example,  on  the  posterior  roots 
of  the  cranial  and  spinal  nerves,  and  particularly  on  the  sympathetic,  are 
situated  enlargements  which  are  termed  ganglia.     Ganglia  are  greyish  in 

•Discovered  and  described  by  Pacini  in  1S31 ;  described  more  particularly  in  1840: 
and  by  Henle  and  Kol Ulcer  in  1S4-&. 
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colaur,  are  invested  by  a  smooth  membranous  sheath,  and  are  compoKd 

of  ihe  thft*e  essential  constituentis  of  the  nervous  system,  nainely>  nen'e*1 
cells,  nerve- fibres,  and  nerve-granuks.  The  nervf-cells  of  gaoglta  are! 
firm  in  structure,  and  have  strong^er  investing  sheaths  than  those  of  thQl 
brain.  From  the  exterior  of  their  sheaths,  filaments  of  fibrous  tissue  art! 
given  ofl*,  which  interlace  with  each  other,  and  hold  tlie  cells  togedierjJ 
and  at  the  same  time  form  an  investing  network  around  the  entire  gim*| 
^lion,  the  nerve-fibres  passing  into  and  out  of  tlie  ganglion  through  th#J 
mterstices  of  rhis  network.  Besides  the  sheath-filaments,  certain  of  tbo-i 
nerve-cells  give  otf^grey  fibres,  while  odiers  are  free.  The  mrvt-Jit>re$  of] 
^nglia  are  ui  the  two  kinds  met  with  in  the  rest  of  the  nervous  system* 
The  white- fibres  are  derived  from  ttie  cerebro-spinal  axis,  and  enter  d*e  j 
sympnthf  lie  through  the  so-called  roots  of  that  nerve,  namely,  its  commU'* 
nications  with  tlie  spinal  nerves.  In  the  ganglia  these  white  fibres  sepai* j 
rate,  and  eiilier  pass  directly  onwards  between  the  nerve-cells  (tra versing 
fibres),  or  make  a  series  of  turns  around  them  (winding  fibres);  in  either] 
case,  they  collect  together  after  a  plexiform  course  between  the  ner\  e-ceils,  \ 
and  form  fascicuh,  which  pass  oti'  as  branches  from  tiie  ganglion.  The  ( 
grey  nerve*fibres  originate  from  certain  of  the  nerve*rells  vvidiin  the  gaih» 
gliou  as  finely  granular  threads,  and  pass  away  in  the  form  of  fasciculi,  | 
with  or  without  association  of  the  white  fibres,  to  be  distributed  to  the! 
various  organs,  or  to  traverse  other  ganglia  previously  to  their  distribution.] 
lihe  J^^erve-granuleB  occupy  the  interstices  between  the  nerve-cells  aB(li 
the  ner\e-fibres,  as  in  the  cerebro-spinal  mass.  They  are  also  continue4  j 
with  the  nerve-fibres,  into  some  of  the  nerves  given  off  by  the  ganglia 
Like  tlie  interstitial  substance  of  the  brain,  die  granular  substance  (gebf] 
tinous  substance)  of  ganglia  has  intermingled  with  it  minute  cells  and] 
pigment-graimles. 

Nerves  are  divisible  into  two  great  classes ;  those  w^hich  proceed  di* 
rectly  from  the  cerebro-spinal  axis,  the  cranial  and  spin  id  nerves,  andj 
constitute  the  system  of  animal  life ;  and  those  which  originate  from  the  \ 
sympathetic  system,  or  system  of  organic  life. 

The  division  of  nerves  into  cranial  and  spinal  is  purely  arbitrary,  and  | 
depends  on  the  circumstance  of  the  former  passing  through  the  foramina  J 
of  the  cranium,  and  the  latter  tli rough  those  of  the  vertebral  column. 
With  respect  to  origin,  all  the  cranial  nerves,  with  the  exception  of  the 
first,  [olfactory,]  proceed  from  die  spinal  cord,  or  from  its  immediate  pro* 
longadon  into  the  brain.     The  spinal  nerves  arise  by  two  roots;  antmar^i 
which  proceeds  from  the  anterior  segment  of  die  spinal  cord,  and  po«aefl8e9l 
a  motor  function ;  and  posterior^  which  is  connected  with  tlie  ]K>8te  * 
segment,  and  bestow^s  die  faculty  of  sensation.     The  motor  nerve»  of  1 
the  cranium  are  shown  by  dissection  to  be  continuous  with  llie  motot  j 
portion  of  the  cord,  and  form  one  system  with  die  motor  roots  of  the! 
wpinal   cord ;   while  dje  nerves  of  sensation,  always   excepting  the  ol* 
factor)',  are  in  like  manner  traced  to  the  posterior  segment  of  the  tord|,j 
and  form  part  of  die  system  of  sensation.     To  these  two  systems  a  third  | 
was  added  by  Sir  ChaHes  Bed,  the  respiratory  system,  which  consists  of] 
nen'es  associated  in  the  function  of  respiration,  and  arising  from  the  side  ^ 
of  the  upper  part  of  the  spinal  cord  in  one  continuous  line,  which  hej 
ihence  named  the  respiratory  tract.     The  microscope  has  failed  in  making] 
out  any  structural  distinction  between  die  anterior  and  posterior  roots  of 
the  spmal  nerves]  but  the  latter  are  remarkable  for  die  Dossession  of  a 
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ganglion  near  their  attachment  with  the  cord.  This  ganglion  is  observed 
upon  the  posterior  roots  of  all  the  spinal  nen^es,  and  also  upon  the  corre- 
sponding root  of  the  fifth  cranial  nerve,  which  is  thence  considered  a  spinal 
cranial  nerve.  Upon  others  of  the  cranial  nerves  a  ganglion  is  found, 
which  associates  them  in  function  with  the  nerves  of  sensation,  and  estab- 
lishes an  analogy  with  the  spinal  nerves. 

According  to  Mr.  Grainger,  both  roots  of  the  spinal  nerves,  as  well  as 
of  most  of  the  cerebral,  divide  into  two  sets  of  fibres  upon  entering  the 
cord,  one  set  being  connected  with  the  gray  substance,  while  the  other  is 
continuous  with  the  white  or  fibrous  part  of  the  cord.  The  former  he 
considers  to  be  the  agents  of  the  excito-motory  system  of  Dr.  Marshall 
Hall ;  and  the  latter,  the  communication  with  the  brain  and  the  medium 
for  the  transmission  of  sensation  and  volition.  He  has  not  been  able  to 
trace  the  fibres  which  enter  the  gray  substance  to  their  termination ;  but 
he  thinks  it  probable  that  the  ultimate  fibres  of  the  posterior  root  join  those 
of  the  anterior  root ;  or,  in  the  words  of  Dr.  Marshall  Hall's  system,  tliat 
the  incident  fibres  (sensitive)  are  continuous  with  the  reflex  (motor).  , 

The  connexion  of  a  nerve  with  the  cerebro-spinal  axis  is  called,  for 
convenience  of  description,  its  origin :  this  term  must  not,  however,  be 
taken  literally,  for  each  nerve  is  developed  in  the  precise  situation  which 
it  occupies  in  the  body,  and  with  the  same  relations  that  it  possesses  in 
after  life.  Indeed,  we  not  unfirequently  meet  with  instances,  in  anenceph- 
alous  foetuses,  where  the  nerves  are  beautifully  and  completely  foimed, 
while  the  brain  and  spinal  cord  are  wanting.  The  word  "  origin"  must 
therefore  be  considered  as  a  relict  of  the  darkness  of  preceding  ages,  when 
the  cerebro-spinal  axis  was  looked  upon  as  the  tree  from  which  ute  nerves 
pushed  forth  as  branches.  In  their  distribution^  the  spinal  nerves  for  the 
most  part  follow  the  course  of  the  arteries,  particularly  in  the  limbs,  where 
they  lie  almost  constantly  to  the  outer  side  and  supeificially  to  the  vessels, 
as  if  for  the  purpose  of  receiving  the  first  intimation  of  danger  and  of  com- 
municating it  to  the  muscles,  that  the  latter  may  instantly  remove  the  arte- 
ries fh)m  impending  injury. 

The  Sympathetic  system  consists  of  numerous  ganglia,  of  communicat- 
ing branches  passing  between  the  ganglia,  of  others  passing  between  the 
ganglia  and  the  cerebro-spinal  axis,  and  of  branches  of  distribution  which 
are  remarkable  for  their  frequent  and  plexiform  communications.  The 
sympathetic  nerves  also  difler  from  other  nerves  in  their  colour,  which  is 
of  a  grayish  pearly  tint. 

The  capillary  vessels  of  ner^'es  are  very  minute.  They  nm  parallel 
with  the  nervous  fasciculi,  and  every  here  and  there  are  connected  by 
transverse  communications,  so  as  to  give  rise  to  a  net-work  composed  of 
oblong  meshes  very  similar  to  the  capiUary  system  of  muscles. 

The  nervous  system  may  be  divided  for  convenience  of  description 
into  1.  The  brain.  2.  The  spinal  cord.  3.  The  cranial  nerves.  4.  The 
spinal  nerves.     5.  The  sympathetic  system. 

THE    BRAIN. 

The  brain  is  a  collective  term  which  signifies  those  parts  of  the  ne.Tous 
system,  exclusive  of  the  nerves  themselves,  which  are  contained  within  the 
cranium;  they  are  the  cerebrum,  cerebellum,  and  medulla  oblongata.* 

*  The  weight  of  the  human  brain,  according  to  S<emmering,  is  2&.  5^§.  to  3&.  1^.  7S^. 
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These  are  invested  and  protected  by  the  membranes  of  the  brain,  and  thit 
M'hole  together  constitute  the  encepbalon  (^v  mtpaMf  within  the  bead). 


MEMBRANES    OF    THE    ENCEFHALON. 

Dissection, — ^To  examine  the  encephalon  with  its  membranes,  the  upper 

(part  of  the  skull  must  be  removed,  by  sawing  through  the  external  titble 

I  and  breaking  the  internal  table  with  the  chisel  and  hammer.     After  the 

frakarium  has  been  loosened  all  round,  it  will  require  a  considerable  de- 

^gree  of  force  to  tear  the  bone  away  from  the  dura  mater.     This  adhesdan 

\  is  parhpularly  firm  at  the  sutnres,  where  the  duni  mater  is  continuous  widi 

^a  membranous  layer  interposed  between  the  edges  of  the  bones ;  in  other 

situations,  the  connexion  resuhs  from  numerous  vessels  which  permeate 

die  inner  table  of  the  skiilL     The  adhesion  subsisting  between  tlie  dum 

\  mater  and  bone  is  greater  in  the  young  subject  and  in  old  persons  than  in 

ttie  adult.     On  being  torn  away,  the  internal  table  will  present  numerous 

deeply  grooved  and  ramified  channels,  corresponding  with  the  bnmches 

of  the  arteria  meningea  media.   Along  the  middle  line  will  be  seen  a  groove 

corresponding  with  the  superior  longitudinal  sinus,  and  on  either  side  may 

be  frequently  observed  some  small  fossa*,  corresponding  w^ith  the  Pacchi* 

onian  bodies. 

The  membranes  of  the  encephalon  are  the  dura  tnattr^  arachnoid  mem* 
brane,  and  pia  muter. 

The  Dura  mater*  is  the  firm,  whitish  or  greyish  layer  which  is  brought 
into  view  when  the  ealvarium  is  removed.  It  is  a  strong  fibrous  merabranei 
somewhat  laminated  in  texture,  and  composed  of  white  fibrous  tissue. 
I  Lining  the  interior  of  the  cranium,  it  serves  as  the  mternal  periosteum  of 
that  cavity ;  it  is  prolonged  also  into  the  spinal  column,  under  the  name 
of  theca  vertebralis,  but  is  not  adherent  to  the  bones  in  that  canal  as  in  the 
cranium.  From  the  internal  surface  of  the  dura  mater,  processes  are  di- 
rected inwards  for  the  support  and  protection  of  parts  of  the  brain;  while 
from  its  exterior,  otlier  processes  are  prolonged  outwards  to  form  sheaths 
for  the  ner\*es  as  they  quit  the  skull  and  spinal  column.  Its  external  sur* 
face  is  rough  and  fibrous,  and  corresponds  w*ith  the  internal  table  of  the 
skulL  The  internal  surface  is  smooth,  and  lined  by  tlie  thin  varnish-like 
lamella  of  the  arachnoid  membrane.  The  latter  is  a  serous  membrane. 
Hence  the  dura  mater  becomes  71  Jibro-serous  membrane,  being  composed 
of  its  own  proper  fibrous  structure,  and  the  serous  layer  derived  fix>ro  the 
arachnoid.  There  are  two  other  instances  of  fibro-serous  membrane  in  the 
body,  formed  in  the  same  way,  namely,  the  pericardium  and  tunica  alhu- 
ginea  of  the  testicle. 

On  the  external  surface  of  the  dura  mater  the  branches  of  the  middle 
meningeal  artery  may  be  seen  ramifying;  and  in  the  middle  line  is  a  de- 
jiressed  groove,  formed  by  the  subsidence  of  the  upper  wall  of  the  supenor 
longitudinal  sinus*  If  the  sinus  be  opened  along  its  course,  it  will  be 
fiiund  to  be  a  triangular  channel,  crossed  at  its  lower  angle  by  numerous 
white  bands,  called  chordae  Wiilisii  ;t  granular  bodies  are  also  occasioo- 
.illy  seen  in  its  interior,  these  are  glandulae  Pacchioni. 

*  So  named  from  a  supposition  tbtit  it  was  the  lourco  of  all  the  fibrous  membtafiff  of 
%U'  bodjT. 

^Wiltif  nv^tl  in  ihc  seventeenth  centiirf ;  he  vraa  a  great  defender  of  the  opinion* 
ff  Hanrejr. 
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The  GlandtUiB  Pacchioni*  are  small,  round,  whitish  granulations,  oc- 
curring singly  or  in  clusters,  and  forming  small  groups  of  various  size  along 
(he  margin  of  the  longitudinal  fissure  of  the  cerebrum,  ami  more  particu- 
larly near  the  summit  of  the  latter.  These  bodies  would  seem  to  be  of 
morbid  origin ;  they  are  absent  in  infancy,  increase  in  numbers  in  adult 
life,  and  are  abundant  in  the  a^d.  They  are  generally  associated  with 
opacity  of  the  arachnoid  around  their  bases,  but  in  some  instances  are 
wanting  even  in  the  adult.  They  have  their  point  of  attachment  in  the  pia 
mater,  from  which  they  seem  to  spring,  carrying  with  them  the  arachnoid 
membrane,  and  then,  m  proportion  to  their  size,  producing  various  effects 
upon  contiguous  parts.  For  example,  when  small,  they  remain  free  or 
constitute  a  bond  of  adhesion  between  the  visceral  and  parietal  layer  of  the 
arachnoid ;  when  of  larger  size  they  produce  absorption  of  the  dura  mater, 
and  as  the  degree  of  absorption  is  greater  or  less,  they  protrude  throu^ 
that  membrane,  and  form  depressions  on  the  inner  surface  of  the  cranium, 
or  simply  render  the  dura  mater  thin  and  cribriform.  Sometimes  they 
cause  absorption  of  the  wall  of  the  longitudinal  sinus,  and  projecting  into 
its  cavity,  give  rise  to  the  granulations  described  in  connexion  with  that 
channel. 

If  the  student  cut  through  one  side  of  the  dura  mater,  in  the  direction 
of  his  incision  through  the  skull,  and  turn  it  upwards  towards  the  middle 
line,  he  will  observe  the  smooth  internal  surface  of  this  membrane.  He 
will  perceive  also  the  large  veins  of  the  hemispheres  filled  with  dark  blood, 
and  passing  firom  behind  forwards  to  open  into  the  superior  longitudinal 
sinus ;  and  the  firm  connexion,  by  means  of  these  veins  and  the  Pacchi- 
onian bodies,  between  the  opposed  surfaces  of  the  arachnoid  membrane. 
If  he  separate  these  adhesions  with  his  scalpel,  he  will  see  a  vertical  layer 
of  dura  mater  descending  between  the  hemispheres ;  and  if  he  draw  one 
side  of  the  brain  a  little  outwards,  he  will  be  enabled  to  perceive  the  ex- 
tent of  the  process  of  membrane,  which  is  called  the  falx  cerebri. 

The  processes  of  dura  mater  which  are  sent  inwards  towards  the  interior 
of  the  skull,  are  the  falx  cerebri^  tentorium  cerebellij  Bndfalx  cerebelli. 

The  Falx  cerebri  (falx,  a  sickle),  so  named  from  its  sickle-like  appear- 
ance, narrow  in  firont,  broad  behind,  and  forming  a  sharp  curved  edge 
below,  is  attached  in  front  to  the  crista  galli  process  of  the  ethmoid  bone, 
and  behind  to  the  tentorium  cerebelli. 

The  Tentorium  cerebelli  (tentorium,  a  tent)  is  a  roof  of  dura  mater, 
thrown  across  the  cerebellum  and  attached  at  each  side  to  the  margin  of 
the  petrous  portion  of  the  temporal  bone ;  behind,  to  the  transverse  ridee 
of  the  occipital  bone,  which  lodges  the  lateral  sinuses  ;  and  to  the  clinoid 
processes  in  front.  It  supports  the  posterior  lobes  of  the  cerebrum  and 
prevents  their  pressuref  on  the  cerebellum,  leaving  only  a  small  opening 
anteriorly,  for  the  transmission  of  the  crura  cerebri. 

The  Falx  cerebelli  is  a  small  process,  generally  double,  attached  to  the 
vertical  ridge  of  the  occipital  bone  beneath  the  lateral  sinus,  and  to  the 
tentorium.  It  is  received  into  the  indentation  between  the  two  hemi- 
spheres of  the  cerebellum. 

The  layers  of  the  dura  mater  separate  in  several  situations,  so  as  to  fom% 

•  These  bodies  are  incorrectly  deiicribed  as  conglobate  glands  bjr  Paccbioni,  in  an 
epistoltttory  dissertation,  "De  Glandulis  conglobaiis  Duns  Menirigis  indeque  ortis  Lym» 
pbaticis  ad  Piam  Matrein  protluctis,"  published  at  Rome,  in  1705. 

f  In  leaping  animals,  as  tl  e  feline  and  canine  genera,  the  tentorium  forms  a  bony  tent 
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irregular  channels  whicli  receive  the  \'enous  blood.  These  are  the  rinuiff 
of  tlie  dura  mater,  which  have  been  described  at  page  338. 

The  student  cannot  see  the  tentorium  and  falx  cerebelli  until  tlic  brain 
is  removed ;  but  he  should  consider  the  attachments  of  the  former  otj  the 
dried  skull,  for  he  will  have  to  incise  it  in  the  removal  of  the  bniin.  Uts 
should  now  proceed  to  tliat  operation,  for  which  purpose  the  dura  mater 
is  to  be  incised  all  round,  on  a  level  with  the  section  through  the  skull, 
aud  the  scissors  are  to  be  carried  deeply  between  the  hemisjmirres  of  the 
brain  in  front,  to  cut  through  the  anterior  part  of  the  falx  ;  then  draw  the 
dura  mater  backwards,  and  leave  it  hanging  by  its  attachment  to  the  ten- 
torium. Raise  the  anterior  lobes  of  tlie  brain  carefully  with  the  hand,  and 
lift  the  olfactor)'  bulbs  from  the  cribriform  fossae  with  the  handle  of  the 
scalpeh  Then  cut  across  the  two  optic  nerves  and  internal  carotid  arte- 
ries. Next  divide  the  infundibulura  and  third  nerves,  and  carry  the  knife 
along  the  margin  of  the  petrous  bone  at  each  side,  so  as  to  divide  the  ten- 
torium near  its  attachment*  Cut  across  the  fourth,  fifth,  sixth,  seventh, 
and  eighth  nerves  in  succession  with  a  sharp  knife,  and  ptiss  the  scalpel  as 
far  down  as  possible  into  the  vertebra)  canal,  to  sever  the  spinal  cord,  cut* 
.ting  first  to  one  side  and  then  lo  the  other,  in  order  to  divide  the  vertebral 
arteries  and  first  cenncal  nerves.  Then  let  him  press  the  cerebellum 
gently  upwards  with  the  fingers  of  (tie  right  hand,  the  hemispheres  being 
supported  with  the  left,  and  the  brain  will  roll  into  his  hand. 

The  Arteries  of  the  dura  mater  are  the  anferior  meningeal  from  the 
ethmoidal,  ophthalmic,  and  internal  carotid.  The  middle  menmgeal  and 
mmingea  parva  from  the  internal  maxillar).  The  iitferior  mmingrttl  from 
the  ascending  pharyngeal  aud  occipital  arteries ;  and  the  posterior  i/ieotn- 
geal  from  the  vertebral, 

lis  Mrves  are  derived  from  the  nervi  molles  and  vertebral  plexus  of 
the  sympathetic,  from  the  Casserian  ganglion,  the  ophthalmic  nerve,  and 
sometimes  from  the  fourtlu  The  branches  from  the  two  latter  are  given 
off  while  those  nerves  are  situated  by  the  side  of  the  sella  turcica ;  they 
are  recurrent,  and  pass  backwards  between  the  layers  of  tlie  tentorium,  to 
the  lining  membrane  of  the  lateral  sinus.  Purkinje  describes  a  sympa- 
thetic plexus  of  considerable  size,  as  being  sitijated  around  the  vena 
Gal  en  i  at  its  entrance  into  the  fourth  ainus*  The  filaments  from  this 
plexus  are  distributed  to  the  tentorium. 


Jirachrmd  Membr€me, 

The  Arachnoid  (of^^n  irj*?,  like  a  spider's  web),  so  named  from  its 
extreme  tenuity,  is  the  serous  membrane  of  the  cerebro-spinal  centre ; 
and,  like  other  serous  membranes,  a  shut  sac*  It  envelopes  the  brain  and 
spinal  cord  (visceral  layer)  and  is  reflected  upon  the  inner  surface  of  the 
dura  mater  (parietal  layer),  giving  to  that  membrane  its  serous  investment. 

On  the  upper  surface  of  the  hemispheres  the  arachnoid  is  transparent, 
but  may  be  demonstrated  as  it  passes  across  the  sulci  from  one  convolu- 
tion to  another  by  injecting,  with  a  blow- pipe,  a  stream  of  air  beneatli  it. 
At  the  base  of  the  brain  the  membrane  is  opalescent  and  thicker  than  in 
other  situiitions,  and  more  easily  demonstrable  from  the  circumstance  of 
stretching  across  the  interval  between  the  middle  lobes  of  the  hemispheres. 
I1ie  space  which  is  included  between  this  layer  of  membrane  and  those 
parts  of  the  base  of  the  brain  which  are  bounded  by  the  optic  coiiuiiiaetire 
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and  fissures  of  Sylvius  in  fix)nt^  and  the  pons  Varolii  behind,  is  termed 
the  anterior  sub-arachnoidean  space.  Another  space  formed  in  a  similar 
manner,  between  the  under  part  of  the  cerebellum  and  the  medulla  oblon- 
gata, is  the  posterior  suh-arachnoidean  space  ;  and  a  third  space,  situated 
over  the  corpora  quadrigemina,  may  be  termed  the  superior  sub-aradi^ 
furidean  %pace.  lliese  spaces  communicate  jBreely  with  each  other,  the 
anterior  and  posterior  across  the  crura  cerebelli,  the  anterior  and  the  supe- 
rior around  the  crura  cerebri,  and  the  latter  and  the  posterior  across  the 
cerebellum  in  the  course  of  the  vermiform  processes.  They  communicate 
also  with  a  still  larger  space  formed  by  the  loose  disposition  of  the  arach- 
noid around  the  spinal  cord,  the  spinal  sulh-arachnoidean  space.  The 
whole  of  these  spaces,  with  the  lesser  spaces  between  the  convolutions  of 
the  hemispheres,  constitute  one  large  and  continuous  cavity  which  is  filled 
with  a  limpid,  serous  secretion,  the  sub-arachnoidean  flmd*  a  fluid  which 
is  necessary  to  the  maintenance  and  protection  of  the  cerebro-spinal  mass. 
The  quantity  of  the  sub-arachnoidean  fluid  is  determined  by  the  relative 
size  of  the  cerebro-spinal  axis  and  that  of  the  containing  cavity,  and  is 
consequently  very  variable.  It  is  smaller  in  youth  than  m  old  age,  and 
in  the  adult  has  been  estimated  at  about  two  ounces.  The  visceral  layer 
of  the  arachnoid  is  connected  to  the  pia  mater  by  a  delicate  areolar  tissue, 
which  in  the  sub-arachnoidean  spaces  is  loose  and  filamentous.  The 
serous  secretion  of  the  true  cavity  of  the  arachnoid  is  very  small  in  quan- 
tity as  compared  with  the  sub-arachnoidean  fluid. 

The  arachnoid  does  not  enter  into  the  ventricles  of  the  brain,  as  imagined 
by  Bichat,  but  is  reflected  inwards  upon  the  venae  Galeni  for  a  short  dis- 
tance only,  and  returns  upon  those  vessels  to  the  dura  mater  of  the  tento- 
rium. It  surrounds  the  nerves  as  they  originate  firom  the  brain,  and  forms 
a  sheath  around  them  to  their  point  of  exit  from  the  skull.  It  is  thcA  re- 
flected back  upon  the  inner  surface  of  the  dura  mater. 

According  to  Mr.  Rainey,t  vessels  of  considerable  size,  but  few  in 
number ;  and  branches  of  cranial  nerves  are  found  in  the  arachnoid.  He 
also  describes,  in  this  membrane,  numberless  plexuses  and  ganglia,  which 
he  considers  to  be  analogous  to  those  of  the  sympathetic  nerve.  The  fibres 
proceeding  firom  this  source  are  distributed  on  the  arteries  and  nerves  of 
the  cerebro-spinal  axis,  but  particularly  on  the  fi>rmer. 

Pia  Mater. 

The  Pia  mater  is  a  vascular  membrane  composed  of  innumerable  ves- 
sels held  together  by  a  thin  layer  of  areolar  tissue.  It  invests  the  whole 
surface  of  the  brain,  dipping  into  the  sulci  between  the  convolutions,  and 
forming  a  fold  in  its  interior  called  velum  interpositum.  It  also  forms  folds 
in  other  situations,  as  in  the  third  and  fourth  ventricles,  and  in  the  longi- 
tudinal fissures  of  the  spinal  cord. 

This  membrane  differs  very  strikingly  in  its  structure  in  different  parts  of 
the  cerebro-spinal  axis.  Thus,  on  the  surface  of  the  cerebrum,  in  contact 
with  the  soft  grey  matter  of  the  brain,  it  is  extremely  vascular,  forming  re- 
markable loops  of  anastomoses  in  the  interspaces  of  the  convolutions,  and 

*  The  presence  of  a  serous  fluid  beneath  the  arachnoid  has  given  rise  to  the  conjeo 
tore  that  a  sub-arachnoid  serous  membrane  may  exist  in  that  situation.  Such  a  suppo 
ntion  is  quite  unnecessary  to  explain  tlie  production  of  the  secretion,  since  the  pia 
nnater  is  fUlly  adequate  to  that  fbnction. 

f  lladioo-Chirurgical  Trantactiont,  vol.  29. 


372 


CEREBRUM. 


distributing  multitudes  of  minute  straight  vess«^ls  to  the  grey  substance* 
In  the  substantia  pprfonita,  again,  and  locus  perforatus,  it  gires  ofi'  tuft*, 
of  small  arteries,  which  pierce  the  white  matter  to  reach  the  grey  substunnij 
in  the  interior.  But  upon  the  crura  cerebri,  pons  Varolii,  antl  s|>inal  cord^  I 
its  vascular  character  seems  almost  lost.  It  has  become  a  dense  Jihrouti 
membrane^  difficult  to  tear  off,  and  forming  the  proper  sheath  of  the  spina  < 
cord. 

The  pia  mater  is  the  nutrient  membrane  of  the  brain,  and  derives  it 
bl  >od  from  the  internal  carotid  and  vertebral  arteries. 

Its  jYerves  are  the  minute  filaments  of  the  sympathetic,  which  accom 
pany  the  branches  of  the  arteries. 

CEREBEUM. 

The  Cerebrum  presents  on  its  surface  a  number  of  slightly  convex  ele*  | 
vations,  the  convolutions,  (gyri)  which  are  separated  from  each  other  byl 
sulci  of  various  depth,*  It  is  divided  superiorly  into  two  hemispheres  by  J 
the  great  longitudinal  fissure,  which  lodges  the  falx  cerebri,  and  marai| 
the  origrinal  development  of  the  brain  by  two  symmetrical  halves. 

Each  hemisphere,  upon  its  under  surface,  admits  of  a  division  into  thretfj 
lobes,  anterior,  middle,  and  posterior.  The  anterior  lofye  rests  upon  the] 
roof  of  (he  orbit,  and  is  separated  from  the  middle  by  tlie  fissure  of  Sylvius.f  j 
The  middle  lobe  is  received  into  the  middle  foss<e  of  ihe  base  of  the  skulls  1 
and  is  separated  from  the  posterior  by  a  slight  impression  produced  by  th«  j 
ridge  of  the  petrous  bone.     The  posterior  lobe  is  supported  by  the  tentorium*  ( 

If  the  upper  part  of  one  hemisphere,  at  about  one-third  from  its  summit^  1 
be  removed  with  a  scalp)el,  a  centre  of  white  substance  will  be  obser\'ed.  j 
surrounded  by  a  narrow  border  of  grey,  which  follows  tlie  line  of  the  sulci! 
and  convolutions,  and  presents  a  zigzag  form.  This  section  from  exhibit* 
ing  the  largest  surface  of  medullary  substance  demonstrable  in  a  singla*] 
hemisphere  is  called  centrum  ovale  minus  ;  it  is  spotted  by  numerous  small [ 
T^d  points  {pun eta  vasculosa)  which  are  produced  by  the  escape  of  blooill 
from  the  ctU  ends  of  minute  arteries  and  veins* 

Now  separate  carefully  the  two  hemisplieres  of  the  cerebrum,  and  m\ 
broad  band  of  white  substance  (corpus  callosum)  will  be  seen  to  conned | 
them  ;  it  will  be  seen  also  that  the  surface  of  the  hemisphere  where  it  coroei  i 
in  contact  with  the  corpus  callosum  is  bounded  by  a  large  convolution 

igjTus  fornicatus)  which  lies  horizontally  on  that  body,  and  maybe  traced 
bnvards  and  backw^ards  to  the  base  of  the  brain,  terminating  by  each  ex*' 
tremity  at  the  fissure  of  Sylvius.  The  sulcus  between  this  convolution  and! 
the  corpus  callosum  has  been  termed,  very  improperly,  the  ''  ventricle  of  ] 
the  corpus  callosum,"  and  some  longitudinal  fibres  (striae  longitudinalegj 
laterales),  which  are  brought  into  view  when  the  convolution  is  raised,  ' 
were  called  by  Reil  the  "  covered  band,"  Ify  now,  the  upper  part  of  cact  ] 
hemisphere  be  removed  to  a  level  with  the  corpus  callosum,  a  large  ex- 
panse  of  medullary  matter,  surrounded  by  a  zigzag  line  of  grey  substance  I 
corrt^sponding  with  the  convolutions  and  sulci  of  the  two  hemispheres,  wilT' 
be  seen  ;  this  is  the  centrum  ovak  majus  of  Vieussens, 

*  In  estimulinit  the  surfare  of  tb©  brain,  which,  ncronling  io  BniUmrger.  iiTdfMfM  ill  | 
rnnnd  niir»brr«»  670  square  inches,  tl»ese  convolutions  uui)  Uie  larainna  of  the  o«rob«UMI 
»re  5tjpf>o>«eri  to  he  iinfolded, 

f  Jnmns  Dtihnis,  a  r*»lel»riitH  profesAor  of  ftnuromy  in  Paris,  wh«r«  he  Mi«eo<li»d  Vi 
it)u4  in  lf*<*0,  nlthnu^h  known  mur-h  entliir  by  )ii«  work*  mu\  rlist^orfnetf  Hut  j)tifti«ni 
latl^  by  hit  violence  in  the  defeRce  of  Galeo.    His  name  wat  tatititsed  to  Jicobus  t^jUiit^  i 
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The  Corpus  callosum  (callosus,  hard) 
is  a  thick  layer  of  medullary  fibres 
passing  transversely  between  the  two 
hemispheres,  and  constituting  their 
great  commissure.  It  is  situated  in  the 
middle  line  of  the  centrum  ovale  ma- 
jus,  but  nearer  the  anterior  than  the 
posterior  part  of  the  brain,  and  termi- 
nates anteriorly  in  a  rounded  border 
(genu),  which  may  be  traced  down- 
wards to  the  base  of  the  brain  in  firont 
of  the  commissure  of  the  optic  nerves.  , 
Posteriorly  it  forms  a  thick  rounded 
fold  (splenium),  which  is  continuous 
with  the  fornix.  The  length  of  the 
corpus  callosum  is  about  four  inches. 

Beneath  the  posterior  rounded  bor- 
der of  the  corpus  callosum  is  the  trans* 
verse  fissure  of  the  cerebrum,  which 
extends  between  the  hemispheres  and 
crura  cerebri  from  near  the  fissure  of  Sylvius  on  one  side,  to  the  same 
point  on  the  opposite  side  of  the  brain.  It  is  through  this  fissure  tliat  the 
pia  mater  communicates  with  the  velum  interpositum.  And  it  was  here 
that  Bichat  conceived  the  arachnoid  to  enter  the  ventricles ;  hence  it  is 
also  named  the  fissure  of  Bichat. 

Along  the  middle  line  of  the  corpus  callosum  is  the  ropAe,  a  linear  de- 
pression between  two  slightly  elevated  longitudinal  bands  (chordse  lon^- 
tudinales,  Lancisii);  and,  on  either  side  of  the  raphcj  may  be  seen  me 
Knea  transversa^  which  mark  the  direction  of  the  fibres  of  which  the  cor- 
pus callosum  is  composed.  These  fibres  may  be  traced  into  the  hemi- 
spheres on  either  side,  and  they  will  be  seen  to  be  crossed  at  about  an 
inch  fi'om  the  raph^  by  the  longitudinal  fibres  of  the  covered  band  of  Reii. 
Anteriorly  and  posteriorly  the  fibres  of  the  corpus  callosum  curve  into 
their  corresponding  lobes. 

If,  now,  a  superficial  incision  be  made  through  the  corpus  callosum  on 
either  side  of  the  raphe^  two  irregular  cavities  will  be  opened,  which  ex- 
tend firom  one  extremity  of  the  hemispheres  to  the  other :  these  are  the 
lateral  ventricles.  To  expose  them  completely,  their  upper  boundarj* 
should  be  removed  with  the  scissors.  In  making  this  dissection  the  thin 
and  diaphanous  membrane  of  the  ventricles  may  frequently  be  seen. 

Lateral  ventricles. — Each  lateral  ventricle  is  divided  into  a  central 
cavity^  and  three  smaller  cavities  called  cornua.  The  anterior  cmnu 
curves  fon^'ards  and  outwards  in  the  anterior  lobe ;  the  middle  comu  de- 
scends into  the  middle  lobe ;  and  the  posterior  comu  passes  backwards  in 
the  posterior  lobe,  converging  towards  its  fellow  of  the  opposite  side. 
The  central  cavity  is  triangular  in  form,  being  bounded  above  {roofi)  by 
the  corpus  callosum  ;  internally  by  the  septum  lucidum,  which  separates 

*  A  section  of  the  brain  showing  tlie  centrum  ovale  majus  and  corpus  callosuti: 
1,  1.  The  anterior  lobes  of  the  brain.  2,  2.  Tlie  posterior  lobes.  3,  3.  The  longitudinai 
fisinire  for  the  reception  of  the  falx  cerebri.  4,  4.  The  roof  of  the  lateral  ventricles 
5,  5.  The  genu  of  ihe  corpus  callosum.  6.  Its  body,  upon  which  the  lineis  transversw 
are  seen  7,  7.  The  splenium  corporis  callosi.  8.  The  raph^.  9,  9.  The  strise  ionfi 
ttidinales  laterales,  or  covered  bands  of  Reil. 
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it  from  the  opposite  ventricle ;  and  below  (floor)  by  the  fol]o\ring  parts, 
taken  in  their  order  of  position  from  before  backwards : — 

Corpus  striatum, 
Tenia  semicirculariS| 
Thalamus  optic  us. 
Choroid  plextis. 
Corpus  fimbriatura, 
Fornix. 

The  Carpus  striatum  is  named  from] 

^^'  ^^  •*  the   striated   lines  of  white  and  grey  j 

matter  which  are  seen  upon  cutting  into 
its  substance.     It  is  grey  on  the  exte*  I 
rior,  and  of  a  pyriform  shape.     Th«  I 
broad    end,    directed    forwards,   resiij 
against  the  corpus  striatum  of  the  op- 
posite side:  the  small  end,  back^va^cI9| 
IS  separated  from  its  fellow  by  the  in- 
terposition of  tlie  thalami  optici.     The  1 

''-^=^*  *    /iJW/xiiL«  VK  '  •      -"  corpora  striata  are  the  superior  gan^ial 

if   -'.  *'^  Mm^JvJ^^'    -'^^  of  the  cerebrum. 

'"  *  *  The    Tenia  semidrculatis  (tenia»  ij 

fillet)  is  a  narrow  band  of  medidlaiyj 
substance,  extending  along  the  poste- 
rior border  of  the  corpus  striata ra,  and  , 
serving  as  a  bond  of  connexion  between  , 
that   body  and  the    thalamus   opticus. 
The  tenia  is  partly  conceaJed  by  a  large  j 
vein  {vena  corporis  stiiftli)^  which  ler» 
ates  in  the  vena  Galeni  of  its  own  side.     The  vein  is  formed  by  small 

vessels  from  ihe  corpus  striatum  and  thalamus  opticus,  and  is  overlaid  by  i 

a  yellowish  band,  a  thickening  of  the  lining  membrane  of  the  vt?ntrtrle. 

Tliis  was  first  noticed  and  described  by  Tarinus,  under  the  name  of  the 

homy  band.     We  may  theretbre  term  it  tenia  Tarini.f 

The  Thalamus  apticus  (tlialamus,  a  bed)  is  an  oblong  body,  having  1 1 

•  Tlie  ttiienil  ventriclei  of  the  eerebnim.     1,  t.  The  two  heroispherei  cirt  down  lo  tt  ] 
|pTet  with  the  corpus  caliosum  00  as  to  constitute  tho  centrum  ovale  majus.     The  wf 
face  i»  seen  to  be  stuildeU  with  the  flmalj  vascuUir  |)oii>t«>— piinctn  vascutosa;  timl  Mir>  , 
roundtJtl  by  a  narrow  mar^n  which  reproseiiu  the  grey  siibstitnoe.     2.  A  tiniaU  portbo  ^ 
of  the  antrrior  extremity  (genu)  of  the  corpus   paJlo»(im.     3,  Its   posterior  houndauT^I 
(fplenium);  the  inte?fnediate  portion  formir»tr  ih*  roof  of  the  lateral  veiiiriofe«  h*«  lie«il  J 
retnovei)  so  as  to  expose  completely  those  mviiies.     4.  A  part  of  thf*  «pptum  iuctdom^l 
showin^r  an  inierspaco  between  its  layers — the  fifth  ventricle,     X  The  anterior  comii  ; 
of  one  side.     fl.  The  commencement  of  the  middle  cornu      7.  The  posterior  eornu.     M, 
The  corpus  striatum  of  one  ventricle.     9.  Tlio  tenia  semicireuiaris  covered  by  the  vetUi  | 
rorporis  etrtai  and  tenia  Tnrini.     10.  A  small  part  of  the  thalamus  opiiuiis,     11.  Th# 
c**irk  fringe-like  body  to  the  left  of  the  niimerai  i«  the  choroid   plexus.     This  plesiai  ] 
eommunicntes  with  that  of  the  opposite  ventricle  throui^rh  tlie  foramen  of  Monro,  Of  lb>  j 
rarnen  rommime  anterius;  a  bristle  is  pnsscd  through  this  opening  (under  fi^tre  4),an(l 
ill  extrennties  nro   seen   resting  on   the  corpus  striatum  at  ench  side,     Th**  tknirf  II 
reals  upon  the  edge  of  the  fornix,  on  tbut  part  of  it  which  is  called  the  corjjn 
turn.     1*2,  Tlie  fornix.     13  The  commencement  of  tlie  hippot^ampus  ina^or  <ii  ,; 

into  the  middle  cornu.     The  rounded  oblong  bo*ly  in  the  posterior  oorau  of  the  lisieMl  ^ 
iretitricle,  directly  b«-*hind  the  figure  13,  is  the  hippocampus  minor. 

f  Peter  Tarin,  a  French  aniLtoinist  j  hit  work,  entitted  "  Adfersarin  Anaifimlcm,*'  m 
pub  lis  bed  in  1750. 
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tmn  coating  of  white  substance  on  its  surface ;  it  has  received  its  name 
from  giving  origin  to  one  root  of  the  optic  nerve.     It  is  the  inferior  gan- 

Slion  of  the  cerebrum.  Part  only  of  the  thalamus  is  seen  in  the  floor  of 
le  lateral  ventricle ;  we  must,  therefore,  defer  its  further  description  until 
xe  can  examine  it  in  its  entire  extent. 

The  Choroid  plexus  {x^pwy  ffjoir,  resembling  the  chorion*)  is  a  vascular 
fringe  extending  obliquely  across  the  floor  of  the  lateral  ventricle,  and 
sinkmg  into  the  middle  cornu.  Anteriorly,  it  is  small  and  tapering,  and 
communicates  with  the  choroid  plexus  of  the  opposite  ventricle,  through 
a  large  oval  opening,  the  foramen  of  Monro  j  or  foramen  commune  ante- 
rius.  This  foramen  may  be  distinctly  seen  by  puUine  slighdy  on  the 
plexus,  and  pressing  aside  the  septum  lucidum  with  me  handle  of  the 
knife.  It  is  situatecf  between  the  under  surface  of  the  fornix,  and  the  an- 
terior extremities  of  the  thalami  optici,  and  forms  a  communication  trans- 
versely between  the  lateral  ventricles,  and  perpendicularly  with  the  third 
ventricle. 

The  choroid  plexus  presents  upon  its  surface  a  number  of  minute  vas- 
cular processes,  which  are  termed  mlli.  They  are  invested  by  a  very 
delicate  epithelium,  surmounted  by  cilia,  which  have  been  seen  in  active 
movement  in  the  embryo.  In  their  interior  the  plexuses  not  unfrequently 
contain  particles  of  calcareous  matter,  and  they  are  sometimes  covered  by 
small  clusters  of  serous  cysts. 

The  Corpus  fimhriatum  is  a  narrow  white  band,  which  is  situated  im- 
mediately behind  the  choroid  plexus,  and  extends  with  it  into  the  de- 
scending cornu  of  the  lateral  ventricle.  It  is,  in  fact,  the  lateral  thin  edge 
of  the  iomix,  and  being  attached  to  the  hippocampus  major  in  the  de- 
scending horn  of  the  lateral  ventricle,  it  is  also  termed,  tenia  hippocampi. 

The  Fornix  is  a  white  layer  of  medullary  substance,  of  which  a  portion 
only  is  seen  in  this  view  of  the  ventricle. 

The  interior  cornu  is  triangular  in  its  fprm,  sweeping  outwards,  and 
terminating  by  a  point  in  the  anterior  lobe  of  the  brain,  at  a  short  distance 
from  its  surface. 

The  Posterior  cornu  or  digital  cavity  curves  inwards,  as  it  extends  back 
into  the  posterior  lobe  of  the  brain,  and  likewise  terminates  near  the  sur- 
face. An  elevation  corresponding  with  a  deep  sulcus  between  two  convo- 
lutions projects  into  the  area  of  this  cornu,  and  is  called  the  hippocamjnu 
minor. 

The  Middle  or  descending  comuy  in  descending  into  the  middle  lobe  of 
the  brain,  forms  a  very  considerable  curve,  and  alters  its  direction  several 
times  as  it  proceeds.  Hence  it  is  described  as  passing  backwards  and 
outwards  and  downwards,  and  then  turning  forwards  and  inwards.  This 
complex  expression  of  a  very  simple  curve  has  given  origin  to  a  symbol 
formed  by  the  primary  letters  of  these  various  terms ;  and  by  means  of 
this  the  student  recollects  with  ease  the  course  of  the  cornu,  BODp.  It  is 
the  largest  of  the  three  cornua,  and  terminates  close  to  the  fissure  of  Syl- 
vius, after  having  curved  around  the  crus  cerebri. 

The  middle  cornu  should  now  be  laid  open,  by  inserting  the  little  fingei 
into  its  cavity,  and  making  it  serve  as  a  director  for  the  scalpel  in  cutting 
away  the  side  of  the  hemisphere,  so  as  to  expose  it  completely. 

'fhe  Superior  boundary  of  the  middle  cornu  is  formed  by  the  under  sur- 

*  Sea  the  note  appended  tft  the  def  :ription  of  the  choroid  coat  of  the  eje-baU 
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&ce  of  the  thalamus  opticus,  upon  which  are  the  two  projections  ci 
corpus  geniculatum  intemuna  and  externum  ;  and  the  infenot  wull  by  ih 
various  parts  which  are  sometimes  spoken  of  as  the  contents  of  the  intdiUlJ 
comu :  tiiese  are  the — 

Hippocampus  major, 
•  Pes.  hippocampi, 

Pes  accessoriijs. 
Corpus  fimbrialuro, 
Choroid  plexus, 
Fascia  dentata^ 
Transverse  fissure. 

The  Hippocampus  major  or  comu  Jlmmo^ms^  so  called  from  its  resera-^ 
blance  to  a  ram's  horn,  the  famous  crest  of  Jupiter  Ammon,  is  a  consideivij 
able  projerlinn  from  the  inferior  wall,  and  extends  the  whole  length  of  \\\ 
middle  cornu.     Its  extremity  is  likened  to  the  foot  of  an  animal,  from  itSj 
presenting  a  number  of  knuckle-Uke' elevations  upon  tlie  surface,  and  ii 
aamed  pes  Itippocampi,     The  hippocampus  major  is  the  interna)  fcurfai 
of  the  convolution  (g}'rus  fomicatus)  of  the  lateral  edge  of  the  hemisphere! 
the  convolution  which  has  been  previously  described  as  lying  upon  i 
corpus  cailosum  and  extending  downwards  to  the  base  of  the  brain  t 
terminate  at  tiie  fissure  of  Sylvius.     If  it  be  cut  across,  the  section  will 
seen  to  resemble  the  extremity  of  a  convoluted  scroll,  consisting  of  alte] 
nate  layers  of  white  and  grey  substance.    The  hippocampus  major  is  coi 
tinuous  superiorly  wiUi  the  fornix  and  corpus  calJosum,  deriving  fn>m  th 
latter  its  medullary  layer. 

The  Pes  (wcessorius  is  a  swelling  somewhat  resembling  the  hip|>ocampi 
major,  but  smaller  in  size;  it  is  situated  on  the  outer  w*all  of  the  corrn 
and  is  frequently  absent. 

The  Corpus  Jimbrwtum  {tenia  hippocampi)  is  the  narrow  white  ban* 
which  is  prolonged  from  the  central  cavity  of  the  ventricle,  and  is  '     i' 

itiong  tlie  inner  border  of  tlie  hippocampus  major.     It  is  lost  iut«  i 
the  hippocampus. 

Fascia  dentaia : — if  the  corpus  fimhriatum  be  carefully  raised^  a  narto 
serrated  band  of  grey  substance,  the  mare[in  of  tlie  grey  substance  of  t 
middle  lobe,  will  be  seen  beneath  it ;  tliis  is  tlie  fascia  dentata.     Bern 
the  corpus  Srabriatum  will  be  likewise  seen  the  transverse  Jissure  ol 
brain,  which  has  been  befure  described  as  extending  from  near  the  lissu 
of  Sylvius  on  one  side,  across  to  the  same  point  on  the  opposite  side  oi 
the  brain.     It  "is  through  this  fissure  that  the  pia  mater  communit  h 

the  choroid  pkJtuSy  and  the  latter  obtains  its  supply  of  blood.     '11 
is  bounded  on  one  side  by  the  corpus  fimbriatum,  and  on  the  other  by 
under  surface  of  the  thalamus  opticus. 

The  internal  boundary  of  the  lateral  ventricle  is  the  septum  lucidu7mk\ 
This  septum  is  thin  and  semi-transparent,  and  consists  of  two  laminiB  of] 
cerebral  substance  attached  above  to  the  under  surface  of  the  corpus  cal 
losum  at  its  anterior  part,  and  below  to  the  fornix.     Between  the  tw^ 
layers  is  a  narrow  space,  ^le  ^fijlh  veniridey  which  is  lined  by  a  pr<  j 
membrane.     The  Jijlh  ventricle  may  be  shown,  by  snipping  throagli  I 
ieptum  lucid  urn  transversely  w^ith  tlie  scissors. 

The  corpus  cailosum  should  now  be  cut  across  towards  its  anterior  e: 
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treioit}  ^  and  the  two  ends  carefully  dissected  away.  The  anterior  portion 
will  be  retained  only  by  the  septum  lucidum,  but  the  posterior  will  be 
found  incorporated  with  the  white  layer  beneath,  which  is  the  fornix. 

Fornix.  —  The  fornix  (arch)  is  a  triangular  lamina  of  white  substance, 
broad  behind,  and  extending  into  each  lateral  ventricle :  narrow  in  front, 
where  it  terminates  in  two  crura,  which  arch  downwards  to  the  base  of 
the  brain.  The  two  crura  descend  in  a  curved  direction  to  the  base  of 
the  brain,  embedded  in  grey  substance,  in  the  lateral  walls  of  the  third 
ventricle,  and  lying  directly  behind  the  anterior  commissure.  At  the  base 
of  the  brain  they  make  a  sudden  curve  upon  themselves  and  constitute  the 
corpora  albicantia,  from  which  they  may  be  traced  upwards  to  their  origin 
in  the  thalami  optici.  Opening  transversely  beneath  these  two  crura,  just 
as  they  are  about  to  arch  downwards,  is  the  foramen  of  communication 
between  the  lateral  and  the  third  ventricles,  the  foramen  of  Mam  o  ;  or 
foreanen  commune  anterius.  The  choroid  plexuses  communicate,  and  the 
veins  of  the  corpora  striata  pass  through  this  opening. 

The  lateral  thin  edges  of  the  fornix  are  continuous  posteriorly  with  the 
concave  border  of  the  hippocampu/ major  at  each  side,  and  form  the  nar- 
row white  band  called  corpus  Jbmbriatum  (posterior  crus  of  the  fornix). 
In  the  middle  line  the  fornix  is  continuous  with  the  corpus  callosum,  and 
at  each  side  with  the  hippocampus  major  and  minor.  Upon  the  under 
surface  of  the  fornix  towards  its  posterior  part,  some  transverse  lines  are 
*  seen  passing  bet\i'een  the  diverging  corpora  fimbriata :  diis  appearance  is 
termed  the  lyra  (corpus  psalloides),  from  a  fancied  resemblance  to  the 
■trings  of  a  harp. 

The  fornix  may  now  be  removed  by  dividing  it  across  anteriorly,  and 
turning  it  backwards,  at  the  same  time  separating  its  lateral  connexions 
with  the  hippocampi.     If  the 

^udent  examine  its  under  sur-  F>s- 1'^^-* 

face,  he  will  perceive  the  lyra 
above  described. 

Beneath  the  fornix  is  the 
velum  interpositumy  a  duplica- 
ture  of  pia  mater  introduced 
into  the  interior  of  the  brain, 
through  the  transverse  fissure. 
The  velum  is  continuous  at 
each  side  with  the  choroid 
plexus,  and  contains  in  its  in- 
ferior layer  two  lar^e  veins 
(the  vena  Galeni)  wliich  re- 

*  The  mesial  surface  of  a  longitudinal  section  of  the  brain.  The  incision  has  been 
carried  along  the  middle  line ;  between  the  two  hemispheres  of  the  cerebrum,  and 
through  the  middle  of  the  cerebellum  and  medulla  oblongata.  1.  The  inner  surface  of 
the  left  hemisphere.  2.  The  divided  suriaee  of  the  cerebellum,  showing  the  arl»or  viixe. 
3.  Tlie  medulla  oblongata.  4.  The  corpus  callosum  curving  downwards  in  front  to  ter- 
minate at  the  base  of  the  brain,  and  rounded  behind  to  become  continuous  with  5,  the 
Ibrnix.  6.  One  of  the  crura  of  the  fornix  descending  to  7,  oue  of  the  corpora  aibicantiu. 
8.  Tlie  septum  lucitlum.  9.  The  velum  interpositum,  communicating  with  the  pia  mater 
of  the  convolutions  through  the  fissure  of  Bich&t.  10.  Section  of  the  middle  commissure 
situated  in  the  third  ventricle.  11.  Section  of  the  anterior  commissaxe.  12.  Section  of 
the  posterior  commissure ;  the  commissure  is  somewhat  above  and  to  the  left  of  the 
numeral.  The  interspace  between  10  and  11  is  the  foramen  commune  anterius,  in 
which  the  crus  of  the  fornix  (C)  is  situated.     The  interspace  between  10  and  12  is  tb« 
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iicive  the  blood  from  the  corpora  striata  and  choroid  plexuses,  and  termi* 
nale  posteriorly,  after  uniting  into  a  sin^^le  trunk,  in  the  strai^t  sinui. 
Upon  the  under  surface  of  the  velum  interpositum  are  two  fringe-lik*' 
bodies,  which  project  into  the  Oiird  ventricle.  These  are  llje  choroid 
plexuses  of  the  third  ventricle ;  posteriorly  these  fringes  enclose  the  pineal 
gland. 

If  the  velum  interpositum  be  raised  and  turned  back,  an  operation 
%vhich  must  be  conducted  with  care^  particularly  at  its  posterior  part, 
where  it  invests  the  pineal  dand,  the  tlialami  opttci  and  the  cavity  of  the 
third  ventricle  wiJl  be  brought  into  view. 

Thalami  OPTICI,  —  The  thalami  optici  are  two  oblong,  square-shaped 
bodies,  of  a  white  colour  superficially,  inserted  between  the  two  diverging 
portions  of  the  corpora  striata.  In  the  middle  line  a  fissure  exists  between 
them,  which  is  called  llie  third  ventricle.  Posteriorly  and  inferiorly,  they 
form  the  superior  wall  of  the  descending  cornu,  and  present  two  rounded 
elevations  called  corpus  geniculatum  externum  and  internum.  The  corpus 
genictiiatum  ejttertmm  is  the  larger  of  the  two,  and  of  a  greyisli  colour ;  it 
is  the  prinripal  orij^^in  of  the  optic  ner\T.  Anteriorly,  the  thalami  are  con* 
nected  with  the  corpora  albicantia  by  means  of  two  white  bands,  which 
appear  to  originate  in  the  white  substance  uniting  the  thalami  to  the  cor- 
pora striata.  Externally  tliey  are  in  relation  wnth  the  corpora  striata  and 
hemispheres.  In  their  interior  the  thalami  are  compt-^d  of  while  fibres 
mixed  with  grey  substance.  They  are  essentially  the  inferior  ganglia  of 
the  cerebrum. 

Third  ventriclk, — TThe  third  ventricle  is  the  fissure  betw*een  the  two 
thalami  optici.  It  is  bounded  above  by  the  under  surface  of  the  vduni 
interpositum,  from  which  are  suspended  the  choroid  plexuses  of  the  third 
ventricle.  Its  floor  is  formed  by  the  grey  substance  of  the  anterior  termi- 
nation of  the  corpus  callosum,  called  lamina  cinerea,  the  tuber  cinereum, 
corpora  albicantia,  and  locus  perforatus.  Laterally  it  is  bounded  by  the 
thalami  optici ;  anteriorly  by  the  anterior  commissure  and  crura  of  tlje 
fornix  ;  and  posteriorly  by  the  posterior  commissure  and  the  iter  a  tertio 
au  4uartum  ventriculum.  The  third  ventricle  is  crossed  by  three  com- 
missures, anterior,  middle,  and  posterior ;  and  between  these  are  two 
spaces,  called  foramen  commune  anterius  and  foramen  commune  posteritts. 

The  ^^nterior  commissure  is  a  small  rounded  white  cord,  which  entera 
the  coqjus  striatum  at  either  side,  and  spreads  out  in  the  substance  of  the 
hemispheres;  the  middle y  or  soft  commissure  consists  of  grey  matter, 
which  is  continuous  with  the  grey  lining  of  the  ventricle,  it  connects  the 
adjacent  sides  of  the  thalami  optici ;  the  posterior  commissure^  smaller  than 
the  anterior,  is  a  rounded  white  cord,  connecting  the  two  thalami  opUei 
posteriorly. 

The  space  between  the  anterior  and  middle  commissure  is  called  the 
foramen  commune  anlerius^  and  is  that  to  which  Monro  has  given  his 
name  (foramen  of  Monro).     It  is  the  medium  of  communication  between 

fnmmen  eominiine  poft^rius.  13.  The  corpora  qundrigemin**  upon  which  ii  ie^n  revt- 
iftg  tlie  pineiil  tjtand,  14,  15.  The  iter  «  tertio  nd  qufirlum  voiuriciilum,  or  Aqueduct  of 
^y|vi11«,  ICi.  The  fourth  ventricle,  17.  The  poni  Varolii,  through  whioh  nre  teeti  p*»»* 
ing  the  iliverging  fibres  of  the  corpora  pyramidtilia.  IB.  The  em*  cerebri  of  the  te|^ 
df!<%  with  the  third  nerve  •  rising  from  it,  19.  The  tuber  cinereum,  rrom  iiHYi«^  pr^ 
icrt»  the  infunJihulum,  having  the  pituitary  glend  appended  to  in  ej^tretnitf.  3iX  One 
Qervet.    2L  The  lefl  otlkoioTjr  net  Ye  terminatiag  antertort/  in  m  i 
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the  lateral  and  third  ventriclesy  and  it  transmits  superiorly  the  choroid 
plexus  and  the  venas  corporum  striatorum.  The  foramen  commune  ante- 
rius  is  also  termed.  Her  ad  inj^ndibulum^  from  leading  downwards  to  the 
funnel-shaped  cavity  of  the  mfundibulum.  The  crura  of  the  fornix  are 
embedded  in  the  lateral  walls  of  the  foramen  commune,  and  are  concealed 
from  view  in  tliis  situation  by  the  layer  of  grey  substance  which  lines  the 
interior  of  the  third  ventricle.  If  the  crura  be  slightly  separated,  the  an- 
terior commissure  will  be  seen  immediately  in  front  of  them,  crossing  from 
one  corpus  striatum  to  the  other.     The  space  between  the  middle  and 

I)osterior  commissure  is  ^e  foramen  commune  posterius  ;  it  is  mucli  sha1 
ower  than  the  preceding,  and  is  the  origin  of  a  canal,  the  aqueduct  of 
Sylvius  or  iter  a  tertio  ad  quartum  ventriculumy  which  leads  back^'ards 
beneath  the  posterior  commissure  and  through  the  base  of  tlie  corpora 
quadrigemina  to  the  upper  part  of  the  fourth  ventricle. 

Corpora  quadrigemina. — The  corpora  quadrigemina,  or  optic  lobes, 
are  situated  immediately  behind  the  third  ventricle  and  posterior  commis- 
sure ;  and  beneath  the  posterior  border  of  the  corpus  callosum.  They 
form,  indeed,  at  this  point,  the  inferior  boundary  of  the  transverse  fissure 
of  the  hemispheres,  the  fissure  of  Bichat.  The  anterior  pair  of  these  bodies 
are  grey  in  colour,  and  are  named  nates :  the  posterior  pair  are  white  and 
much  smaller  than  the  anterior ;  they  are  termed  testes.  From  the  nates 
on  each  side  may  be  traced  a  rouncled  process  (brachium  anterius)  which 
passes  obliquely  outwards  into  the  thalamus  opticus ;  and  from  the  testis 
a  similar  but  smaller  process  (brachium  posterius)  which  has  the  same 
destination.  The  corpus  eeniculatum  internum  lies  in  the  interval  of 
these  two  processes  where  uiey  enter  the  thalamus,  and  behind  the  bra- 
chium posterius  is  a  prominent  band  (laqueus)  which  marks  the  course  of 
the  superior  division  of  the  fasciculus  oUvaris.  The  corpora  quadrigemina 
are  perforated  longitudinally  through  their  base  by  the  aqueduct  of  Syl- 
vius ;  they  are  covered  in  partly  by  the  pia  mater  and  partly  by  the  velum 
interpositum,  and  the  nates  form  the  base  of  support  of  the  pineal  gland. 

Pineal  Gland. — The  pineal  gland  is  a  small  reddish  grey  body  of  a 
conical  form  (^hence  its  synonym  conarium)^  situated  on  the  anterior  part 
of  the  nates  and  invested  by  a  duplicature  of  pia  mater  derived  from  the 
under  part  of  the  velum  interpositum.  The  pineal  gland,  when  pressed 
between  the  fingers  is  found  to  contain  a  gntty  matter  (acervulus)  com- 
posed chemically  of  phosphate  and  carbonate  of  lime,  and  is  sometimes 
noUow  in  the  interior.  It  is  connected  to  the  brain  by  means  of  two  me- 
dullary cords  called  peduncles  and  a  thin  lamina  derived  from  the  posterior 
commissure ;  the  peduncles  of  the  pineal  gland  are  attached  to  the  thalami 
optici,  and  may  be  traced  along  the  upper  and  inner  margin  of  those 
bodies  to  the  crura  of  the  fornix  with  which  they  become  blended.  From 
the  close  connexion  subsisting  between  the  pia  mater  and  the  pineal  gland, 
and  the  softness  of  texture  of  the  latter,  the  gland  is  liable  to  be  torn  away 
in  the  removal  of  the  pia  mater. 

Behind  the  corpora  quadrigemina  is  the  cerebellum,  and  beneath  the 
cerebellum  the  fourth  ventricle.  The  student  must  therefore  divide  the 
cerebellum  down  to  the  fourth  ventricle,  and  turn  its  lobes  aside  to  ex- 
amine that  cavity. 

Fourth  ventricle. — The  fourth  ventricle  (sinus  rhomboidalis)  is  the 
ventricle  of  the  medulla  oblongata,  upon  the  posterior  surface  of  which, 
vid  of  the  pons  Van>lii,  it  is  placed.    It  is  a  lozenge-shaped  cavity, 
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bounded  on  each  side  by  a  tliick  cord  passing  between  the  cerebellum  and 

corpora  quadrigemina,  called  the  processiis  e  cerebeUo  ad  testes^  and  by  the 
corpus  restijorme.  It  is  covered  in  behind  by  the  cere!>eilura,  and  by  a 
ihin  lamella  of  medullary  substance,  stretched  between  the  two  processus 
t  cerebello  ad  testes,  termed  the  valve  of  Vieussens* 

That  portion  of  the  cerebellum  which  forms  ihe  posterior  boundary  of 
the  fourth  ventricle,  presents  four  small  prominences  or  lobules,  and  a  thin 
layer  of  medullar)*  substance,  the  vcium  tnedidlare  pnslerius.  Of  the 
lobules  two  are  placed  in  tlie  middle  line,  the  modulus  and  uvula^  the  for^ 
mer  bein«;  bt^fore  the  latter ;  the  remaining  two  are  named  amygdala^  or 
tonsils,  and  are  situated  one  on  either  side  of  die  uvula.  They  all  project 
into  the  cavity  of  the  fourth  ventricle,  and  the  veliun  medullare  posleriui* 
is  situated  in  front  of  diem.  The  valve  of  Vieussens,  or  velum  medulla 
anterius,  is  an  extremely  thin  lamella  of  medullary  substance,  prolonged'^ 
tirom  the  white  matter  of  the  cerebellum  to  the  testes,  and  attached  on 
each  side  to  die  processus  e  cerehello  ad  testes*  This  lamella  is  overlaid 
for  a  short  disuuu^  by  a  tliin,  transversely-grooved  lobule  of  grey  sub- 
stance  (linguetta  laminosa)  derived  from  the  anterior  border  of  the  cer 
helium,  and  its  junction  with  the  testes  is  stren^hened  by  a  narrow  slip 
given  otl  by  the  commissure  of  those  bodies,  ihe  frantiium  veli  mer/uMans 
anttriom.  The  anterior  woU^  or  Jloor  of  the  fourth  ventricle  is  formed 
by  two  slightly  convex  bodies,  processus  tereies  or  posterior  pyramids, 
separated  by  a  longitudinal  groove  which  is  continuous  inferiorly  witli  the 
fissura  lon^tudinalis  posterior  of  the  spinal  cord.  The  processus  tereies 
are  crossed  transversely  by  several  while  and  grey  fasciculi  {linea  tranS' 
versm)  the  origin  of  the  auditory  nerves.  And  upon  the  lower  pari  of  the 
floor  of  this  ventricle  is  an  impression  resembling  the  point  of  a  pen,  and 
hence  named  calamus  scriplorius  ;  the  lateral  boundtU-ies  of  the  calamus 
are  the  processus  clavati  of  tlie  posterior  median  columns  of  the  spinal 
cord.  Jihove^  the  fourth  ventricle  is  bounded  by  the  corpora  quadrigc* 
mina  and  aqueduct  of  Sylvius ;  and  below  by  a  layer  of  pia  mater  and 
arachnoid,  called  the  valve  of  the  arachnoid*  It  is  by  rupture  of  this  lat- 
ter that  a  communication  is  establislied  between  the  ventricles  of  the  brain 
and  the  sub-arachnoidean  space.  Within  the  fourdi  ventricle  and  lying 
against  the  uvula  and  tonsils  are  two  small  vascular  fringes  formed  by  the 
pia  mater,  the  choroid  plexuses  of  the  fourlh  ventricle.  The  fourth  ven* 
tricle  is  lined  by  grey  matter  derived  from  the  interior  of  the  spinal  cord, 
tie  grey  matter  being  partly  concealed  by  a  thin  expansion  of  white  sub- 
dance. 


lilNING    MEMBRANE    OF    THE    VENTRICLE 8* 

The  lining  membrane  of  the  ventricles  is  a  serous  layer  distinct  from  fkt 
arachnoid ;  it  lines  the  whole  of  the  interior  of  the  lateral  ventricles,  and 
IB  connected  above  and  below  with  the  attached  border  of  the  choroid 
plexus,  so  as  to  exclude  all  communication  between  the  ventricles  and 
the  exterior  of  the  brain.  From  tlie  lateral  ventricles  it  is  reflected  through 
the  foramen  of  Monro  on  each  side,  into  the  tliird  ventricle,  which  it  iii» 
vests  throughout.  From  die  third  it  is  conducted  into  the  fourth  vei. jick 
throu^  the  iter  a  tertio  ad  quartum  veutriculum,  and  lines  its  interinr,  tfl 

•  Htiymom!  Vieussena,  a  ermt  disooverer  in   the  anainmy  of  ihe  bmin  «mi  oeif 
*t>(^^»^     HJ»  "  Ncujx)g-iiphm  Universalis"  wm  pnbhsUeil  at  Lyons,  in  106*^. 
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gether  with  a  layer  of  pia  mater  which  forms  its  inferior  boundaiy.  In 
uiis  manner  a  perfect  communication  is  established  between  all  the  ven- 
tricles, with  the  exception  of  the  fifth,  which  has  its  own  proper  membrane. 
It  is  this  membrane  which  gives  tliem  their  polished  surface,  and  transudes 
the  secretion  which  moistens  their  interior.  When  the  fluid  accumulates 
to  an  unnatural  degree,  it  may  then  break  down  this  layer  and  the  layer 
of  pia  mater  at  the  bottom  of  the  fourth  ventricle,  and  thus  make  its  way 
into  the  sub-arachnoidean  space ;  but  in  the  normal  condition  it  is  doubt- 
ful whether  a  communication  exists  between  the  interior  of  the  ventricles 
and  the  serous  cavity  of  the  sub-arachnoidean  space. 

CEREBELLUM. 

The  Cerebellum  (figs.  171,  172,  173),  seven  times  smaller  than  the 
cerebrum,  is  situated  beneath  the  posterior  lobes  of  the  latter,  being  lodged 
in  the  posterior  fossa  of  the  base  of  the  cranium,  and  protected  from  the 
superincumbent  pressure  of  the  cerebrum  by  the  tentorium  cerebelli.  Like 
the  cerebrum,  it  is  composed  of  grey  and  white  substance,  the  former 
occupying  the  surface,  the  latter  the  interior,  and  its  surface  is  fgrmed  of 
parallel  lamellcB  separated  by  sulci,  and  here  and  there  by  deeper  sulci. 
In  form,  the  cerebellum  is  oblong  and  flattened,  its  greater  diameter  being 
from  side  to  side,  its  two  surfaces  looking  upwards  and  downwards,  and 
its  borders  being  anterior,  posterior,  and  lateral.  In  consideration  of  its 
shape  the  cerebellum  admits  of  a  division  into  two  hemispheres,  into  cer- 
tain prominences  termed  processes  and  lobules,  and  into  certain  divisions 
of  its  substance  called  lobes,  formed  upon  the  hemispheres  by  the  deeper 
sulci  above  referred  to.  The  two  hemispheres  are  separated  from  each 
other  on  the  upper  surface  of  the  cerebellum  by  a  longitudinal  ridge  which 
is  termed  the  superior  vermiform  process^  and  which  forms  a  commissure 
between  them.  On  the  anterior  border  of  the  organ  there  is  a  semilunar 
notch,  incisura  cerebelli  anterioTy  which  encircles  the  corpora  quadrigemina 
posteriorly.  On  the  posterior  border  there  is  another  notch,  incisura  cere* 
belli  posterior  J  which  receives  the  upper  part  of  the  falx  cerebelli ;  and  on 
the  under  surface  of  the  cerebellum  is  a  deep  fissure  corresponding  with 
tlie  medulla  oblongata,  and  termed  the  vallecula  (valley). 

Each  hemisphere  of  the  cerebellum  is  divided  by  means  of  a  fissure 
(sulcus  horizontalis)  which  runs  along  its  free  border,  into  an  upper  and  a 
lower  portion,  and  upon  each  of  these  portions  certain  lobes  are  marked 
out.  Thus  on  the  upper  portion  there  are  two  such  lobes  separated  by  a 
sulcus,  somewhat  more  strongly  marked  than  the  rest,  and  extending 
deeper  into  the  substance  of  the  cerebellum  ;  they  are  the  lobus  superior 
anterior  and  lobus  superior  posterior.  Upon  the  under  portion  of  the 
hemisphere  there  are  three  such  lobes,  namely,  lobus  inferior  anterior^ 
mediuSy  and  posterior^  and  two  additional  ones  of  peculiar  form,  the  lobus 
inferior  intemus  or  tonsil^  and  the  flocculus.  The  tonsil  (amygdala)  is 
situated  on  the  side  of  the  vallecula,  and  projects  into  the  fourth  ventricle. 
The  flocculus  or  pneumogastric  lobule,  long  and  slender,  extends  from 
the  side  of  the  vallecula  around  tlie  corpus  restiforrae  to  the  cms  cerebelli, 
lying  behind  the  filaments  of  the  eighth  pair  of  nerves. 

The  commissure  between  the  two  hemispheres  is  termed  the  worm 
'vermis),  that  portion  of  the  wonn  which  occupies  the  upper  surface  of 
the  cerebellum  as  far  back  as  the  horizontal  fissure  being  the  processus 
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Termiformis  superior,  and  that  which  is  lodged  within  the  vallerula  beini^ 
liie  processus  vermiforniis  inferior.  The  superior  vermifami  process  k  n 
prominent  longitudinal  ridge,  extending  from  the  incisura  anterior  to  tlie 
incisura  posterior  cerebelli.  In  imilation  of  the  hemispheres,  it  is  dividetj 
into  lobes,  of  which  three  have  received  names,  namely,  the  lobuLus  cenf 
fralis^  which  is  a  small  lobe  situated  in  the  incisura  anterior;  tlie  numti* 
cuius  cereMliy  a  longer  lobe,  having  its  peak  and  declivity ;  and  a  8mall 
lobe  near  the  incisura  posterior,  the  commvisura  simplex,  llie  lobes  of 
ttje  inferior  vermiform  process  are  four  in  number,  namely, — the  commis- 
sura  hrevis,  situated  in  the  incisura  posterior,  below  tlie  horizontal  fissure ; 
tlie  pyrtmddy  a  small,  obtusely-pointed  eminence ;  a  larger  prominence, 
the  uvula y  situated  between  the  tonsils,  and  connected  with  them  by  means 
of  a  commissure  ;  and  in  front  of  tlie  uvula,  the  nodulus.  In  front  nf  the 
nodulus  is  a  thin  lamina  of  medullary  substance,  consisting  of  a  central 
and  two  lateral  portions,  the  velum  medullure  posterius  (valvula  Tarini), 
and  betw^een  this  velum  in  front,  and  the  nodulus  and  uvula  behind,  is  a 
deep  fossa  which  is  known  as  the  noalloio^s  nest  (nidus  hirundinis).  The 
velum  medullare  anterius  is  the  valve  of  Vieussens,  described  with  d»e 
fourth  ventricle ;  both  these  vela  proceed  from  the  same  point  in  llie  roof 
of  that  ventricle,  and  separate  from  ench  other  at  an  angle,  the  one  passing 
obliquely  forwards,  the  other  obliquely  backwards. 

When  a  vertical  incision  is  made  into  the  cerebellum,  that  appearance 
is  seen  which  has  been  denominated  arbor  vitte  cerebelli;  the  white  sub- 
stance  in  the  centre  of  such  a  section  resembles  the  trunk  of  a  tree,  from 
which  branches  are  given  otf,  and  from  tlie  bmnches  branchlets  and  leave?*, 
the  two  latter  being  coated  by  a  moderately  thick  and  uniform  la>er  of 
grey  substance.  If  die  incision  be  made  somewhat  nearer  the  commissure 
than  to  tlie  lateral  border  of  tlie  organ,  a  yellowish  grey  dentated  line,  en- 
closing medullary  substance  traversed  by  the  openings  of  numerous  ve^^s^ 
will  be  seen  in  the  centre  of  the  white  substance.  This  is  the  ganglion 
of  the  cerebellum,  the  corpus  rhomhoideum  or  dentatum,  from  which  the 
peduncles  of  the  cerebellum  proceed.  The  grey  line  is  dense  and  homy 
in  structure,  and  is  the  cut  edge  of  a  thin  capsule,  open  towardjs  the 
medulla  oblongata. 

The  cerebellum  is  associated  with  the  rest  of  the  encephalon  by  means 
of  three  pairs  of  rounded  cords  or  peduncles,  superior,  middle,  and  infe- 
rior. The  superior  peduncles,  or  processus  e  cerehello  ad  testes^  proceed 
from  the  cerebellum  forwards  and  upwards  to  the  testes,  in  which  they  are 
lost.  They  form  the  anterior  part  of  the  lateral  boundaries  of  the  fourth 
ventricle,  and  give  attachment  by  tlieir  inner  borders  to  the  valve  of 
Vieussens,  which  is  stretched  between  tliem*  At  their  junction  with  dn; 
testes  they  are  crossed  by  the  fourth  pair  of  nerves.  The  middle  pedun- 
cles, or  crura  cerebelli  ad  po/Uern^  the  largest  of  the  three,  issue  from  the 
cerebellum  through  the  anterior  extremity  of  the  sulcus  horizontalis,  aod 
are  lost  in  the  pons  Varolii.  The  inferior  peduncles,  or  cmra  ml  mtdui' 
lam  oblongalam,  are  the  corpora  restiformia  which  descend  to  the  poste* 
rior  part  of  the  medulla  oblongata,  and  form  tlie  inferior  portion  of  lh€ 
lateral  boundaries  of  the  fourth  ventricle. 


BASE     OP     THE     BRAIX. 


The  student  should  now  prepare  to  study  the  base  of  the  brain :  for  ihit 
iiuijiose  the  organ  should  be  turned  tipon  its  incised  surface ;  and  if  the 
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dissection  have  hitherto  been  conducted  with  care,  he  will  find  the  base 
perfectly  uninjured.  The  arachnoid  membrane,  some  parts  of  the  pia 
mater,  and  the  circle  of  Willis,  must  be  carefully  cleared  away,  in  order 
to  expose  all  the  parts  to  be  examined.  These  he  will  find  arranged  in 
t^«  following  order  fit)m  before  backwards: — 

Longitudinal  fissure,  Infundibulum, 

Olfectory  nerves.  Corpora  albicantia, 

'          Fissure  of  Sylvius,  .                           Locus  perforatus, 

Substantia  perforata.  Crura  cerebri. 

Commencement  of  the  trans-  Pons  Varolii, 

verse  fissure,  Crura  cerebelli. 

Optic  commissure.  Medulla  oblongata. 
Tuber  cinereum. 

The  Longitudinal  fissure  is  the  space  separating  the  two  hemispheres : 
it  is  continued  downwards  to  the  base  of  the  bram,  and  divides  the  two 
anterior  lobes.  In  this  fissure  the  anterior  cerebral  arteries  ascend  towards 
the  corpus  callosum ;  and,  if  the  two  lobes  be  slightly  drawn  asunder,  the 
anterior  border  (genu)  of  the  corpus  callosum  wdl  be  seen  descending  to 
the  base  of  the  brain.  Arrived  at  the  base  of  the  brain,  the  corpus  callo- 
sum  terminates  by  a  concave  border,  which  is  prolonged  to  the  commis- 
sure of  the  optic  nerves  by  a  thin  layer  of  grey  substance,  the  lamina 
cinerea.  The  lamina  cinerea  is  the  anterior  part  of  the  inferior  boundary 
of  the  third  ventricle.  On  each  side  of  the  lamina  cinerea  the  corpus  lal  • 
losum  is  continued  into  the  substantia  perforata  and  crura  cerebri,  and 
upon  the  latter  forms  a  narrow  medullary  band  lying  externally  to,  and 
riightly  overlapping  the  optic  tract,  the  midulla  innominata. 

Upon  the  under  surface  of  each  anterior  lobe,  on  either  side  of  the  lon- 
gitudinal fissure,  is  the  olfactory  nervey  with  its  bulb. 

The  Fissure  of  Sylvius  bounds  the  anterior  lobe  posteriorly,  and  sepa- 
rates it  firom  the  middle  lobe ;  it  lodges  the  middle  cerebral  artery.  If 
this  fissure  be  followed  outwards,  a  small  isolated  cluster  of  five  or  six 
convolutions  will  be  observed ;  these  constitute  the  island  of  Reil,  ITie 
island  of  Reil,  together  with  the  substantia  perforata,  form  the  base  of  the 
corpus  striatum. 

The  Substantia  perforata  is  a  triangular  plane  of  white  substance,  situ- 
ated at  the  inner  extremity  of  the  fissure  of  Sylvius.  It  is  named  perf)- 
rata  fix)m  being  pierced  by  a  number  of  openings  for  small  arteries,  which 
enter  the  brain  in  this  situation  to  supply  the  grey  substance  of  the  corpus 
striatum. 

Passing  backwards  on  each  side  beneath  the  edge  of  the  middle  lobe, 
is  the  commencement  of  the  great  transverse  fissure  j  which  extends  beneath ' 
the  hemisphere  of  one  side  to  the  same  point  on  the  opposite  side.     A 
probe  passed  into  this  fissure  between  the  crus  cerebri  and  middle  lobe 
would  enter  the  middle  cornu  of  the  lateral  ventricle. 

The  Optic  commissure  is  situated  on  the  middle  line ;  it  is  the  point  of 
communication  between  the  two  optic  nerves. 

The  Tuber  cinereum  is  an  eminence  of  grey  substance  situated  immedi- 
ately behind  the  optic  commissure,  and  in  front  of  the  corpora  mammii- 
huria.  From  its  centre  there  projects  a  small  conical  body  of  grey  sub- 
stance, apparendy  a  prolongation  of  the  tuber  cinereum,  the  infundibulum. 
The  infundibulum  is  hollow  in  its  interior,  enclosing  a  short  csecal  canal 
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which  conjiDunicates  with  the  cavity  of  the  third  ventricle  ;  and  below  the 

termination  of  the  canal,  the  conical  process  becomes  connected  with  the 
pituitary  glnnd.  The  infundibulum  and  tuber  cinereum  form  pnrt  of  the 
tloor  of  the  ihird  ventricle. 

The  Pituitary  gland  (hypophysis  cerebri),  is  a  small,  flattened,  reddish-- 
[rrey  body  situated  in  the  sella  turcica,  and  closely  retained  in  that  situiitiori 
by  the  dura  mater  and  arachnoid.  It  consists  of  two  lobes,  closely  pressed 
together,  the  anterior  lobe  being  the  larger  of  the  two,  and  ob!ong  in  shap, 
the  posterior  round.  Both  lobes  are  connected  with  the  infundibulum, 
but  the  latter  is  so  sol\  in  textxire  as  to  be  generally  torn  through  in  the 
..femoval  of  the  brain.  Indeed,  for  the  purposes  of  the  student,  it  is  better 
"to  elit'ct  this  separation  with  the  knife,  and  leave  the  pituitar)  body  in  situ, 
to  be  examined  with  the  base  of  the  cranium. 

Tlie  Corpora  albicnniia  (mammillaria,  pisiformia,  bulbi  fomicis)  are  two 
white  convex  bodies,  having  the  shape  and  size  of  peas,  situated  behind 
the  til  be  r  cinereym,  and  between  the  crura  cerebri.  They  are  a  part  of 
the  crura  of  the  fornix,  which,  after  their  orija^^in  from  the  thahimi  optici, 
descend  to  the  base  of  the  brain,  and  making  a  sudden  curve  upon  them- 
selves  previously  to  their  ascent  to  tlie  lateral  ventricles,  constitute  the  cor- 
pora albicanlia.  When  divided  by  section,  these  bodies  will  be  found  to 
be  composed  of  a  capsule  of  white  substance,  containing  grey  matter,  the 
grey  matter  of  the  two  corpora  being  connected  by  means  of  a  commissure. 
Pjg  i7.2.«  The  Ij)€us  per/oraius  is  a  layer 

of  whitish-grey  substance,  connect* 
ed  in  front  with  the  corpora  albi- 
cantia,  behind  with  the  pons  Varo- 
lii, and  on  each  side  with  the  crura 
cerebri,  between  which  it  is  situated. 
It  is  perforated  by  several  thick  tufts 
of  arteries,  which  are  distributed 
to  the  thalami  optici  and  third  ven- 
tricle, of  which  latter  it  assists  in 
forming  the  floor.  It  is  sometimes 
^  called  the  pons  Tarini. 

0  \  ^  7 1  The  Crura  cerebri  are  two  thick 
white  cords,  which  issue  from  the 
anterior  border  of  tlie  pons  Varolii^ 
and  diverge  to  each  side  to  enter 
the  thalami  optici.  By  their  outer 
side  the  crura  cerebri  are  continu* 
X^  '*i^^^^^^^  oiis  with  tlie  corpora  quad rigemina, 

"■""'^  and,    above,   they   constitute    the 

lower  boundary  of  the  aqueduct  of 

•  The  under  aurfpire  or  base  of  the  bniin.  L  The  amerior  lobe  of  ono  hrinifpbert 
uf  the  cerebrum.  2.  Th**  middle  lobe.  3.  The  pofierior  lobe  almost  coricea!<-t!  by  (4) 
i!io  hemifphere  of  the  cerebellum.  5.  l*l»e  pymmidnl  lof«?  of  the  inferior  irermiOinft 
|»roceas  of  the  cerebeUum.  6.  The  pneiimagaMric  lobule.  7,  The  lon^tudioRl  ft»«iri«» 
S.  The  olfnctory  nerves,  with  their  bulbous  expansions.  9,  The  siibstaniia  perfomm  fti 
the  inner  termJTmiion  of  the  iJssure  of  Sylvius  ;  ihe  three  roots  of  the  olfiictnry  n<>rvettte 
*i?en  upon  the  «iib5iaiiUB  perforata*  The  fiommcncement  <*f  the  tmnsvcr*"  fi^^^if**  nn 
I'cich  »lcle  t»  coneealeil  by  the  inner  bottler  of  the  miiJdli*  lobe.      10.  The  civ  t 

'he  ophV  iwrves ;  !h<*  nmnerni  is  pinred  between  the  opfic  nervei  at  tbry  i'  »» 

«ti#  coinfTiiesurr.  and  n^nts  upon  tJie  lamitia  ciaerea  of  the  corpus  cfltloaunw    il.  D>i 
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Sylvius.  In  their  interior  they  contain  grey  matter,  which  has  a  semilunar 
sfiape  when  the  cms  is  divided  transversely,  and  has  been  termed  the  lociu 
mger.  The  third  nerve  will  be  observed  to  arise  from  the  inner  side  of 
each,  and  the  fourth  nerves  wind  around  their  outer  border  from  above. 

The  Pons  Varolii'^  (protuberantia  annularis,  nodus  encepbali),  is  the 
broad  transverse  band  of  white  fibres  which  arches  like  abridge  across  the 
upper  part  of  the  medulla  oblongata  ;  and,  contracting  on  each  side  into  a 
thick  rounded  cord,  enters  the  substance  of  the  cerebellum  under  the  name 
of  crus  cerebelli.  There  is  a  groove  along  its  middle  which  lodges  the 
basilar  artery.  The  pons  Varolii  is  the  commissure  of  the  cerebellum,  and 
associates  the  two  lateral  lobes  in  their  common  function.  Resting  against 
the  pons,  near  its  posterior  border,  is  the  sixth  pair  of  nerves.  On  the 
anterior  border  of  the  crus  cerebelli,  at  each  side,  is  the  thick  bundle  of 
filaments  belonging  to  the  fifth  nerve,  and,  lying  against  its  posterior  border, 
the  seventh  pair  of  nerves.  The  upper  surface  of  the  pons  forms  a  part  of 
the  floor  of  the  fourth  ventricle. 

MEDULLA    OBLONGATA. 

m 

The  medulla  oblongata  (bulbus  rhachidicus),  is  the  upper  enlarged  por- 
tion of  the  spinal  cord.  It  is  somewhat  conical  in  shape,  and  a  little  more 
than  an  inch  in  length,  extending  from  the  pons  Varolii  to  a  point  corre- 
sponding with  the  upper  border  of  the  atlas.  On  the  middle  line,  in  firont 
•  and  behmd,  the  medulla  oblongata  is  marked  by  two  vertical  fissures,  the 
fissura  longitudinalis  anterior  and  posterior,  which  divide  it  superficially 
into  two  symmetrical  lateral  cords  or  columns;  whilst  each  lateral  column 
is  subdivided  by  minor  grooves  into  three  smaller  cords,  namely,  the  cor- 
pora pyramidaha,  corpora  olivaria,  and  corpora  restiformia. 

The  Corpora  pyramidalia  are  two  narrow  convex  cords,  tapering  slightly 
from  above  downwards,  and  situated  one  on  either  side  of  the  fissura  lon- 
gitudinalis anterior.  At  about  an  inch  below  the  pons  the  corpora  pyra- 
midalia communicate  very  freely  across  the  fissure  by  a  decussation  of  their 
fibres,  and  at  their  point  of  entrance  into  the  pons  they  are  constricted  into 
round  cords.  The  fissura  longitudinalis  is  somewhat  enlarged  by  this 
constriction,  and  the  enlarged  space  has  received  the  name  of  foramen 
csecum  of  the  medulla  oblongata. 

The  Corpora  olivaria  (named  from  some  resemblance  to  the  shape  of 
an  olive),  are  two  oblong,  oval-shaped,  convex  bodies,  of  about  the  same 
breadth  with  tlie  corpora  pyTamidalia,  about  half  an  inch  in  length,  and 

nilMsr  cinerpiim,  from  wliich  the  infiindibalum  is  seen  projecting.  12.  The  corpora  al- 
bicantia.  13.  The  locus  perforatas,  bounded  on  each  side  by  the  crura  cerebri,  and  by 
the  third  nerve.  14.  The  pons  Varolii.  15.  The  crus  cerebelli  of  one  side.  16.  Thi> 
fifth  nerve  emersinjj  from  the  anterior  border  of  the  crus  cerebelli ;  die  small  nerve  by 
its  si<le  is  the  fourth  17.  The  sixth  pair  of  nerves.  18.  The  seventh  pair  of  nerves  con- 
sisting of  the  auditory  and  facial.  19.  The  corpora  pyramiilalia  of  the  medulla  oblongata; 
the  corpus  olivare  and  part  of  the  corpus  restilorme  are  &eeii  at  each  side.  Just  below 
tlie  numeral  is  the  decussation  of  tlie  fibres  of  the  corpora  pyramidalia.  20.  The  eighth 
pair  (;f  nerves.  21.  The  ninth  or  hypoglossal  nerve.  22.  The  anterior  root  of  the  first 
cervical  spinal  nerve. 

•  Constant  Varolius,  Professor  of  Anatomy  in  Bologna:  died  in  1578.  Ho  dissected 
the  brain  in  the  course  of  its  fibres,  beginning  from  the  medulla  oblongata;  a  plan  vvhicli 
has  since  been  perfected  by  Vieussens,  and  by  Gall  and  Spur/.heim.  llie  work  con 
tairting  his  mode  of  disttection,  *^  De  Resolutione  Corporis  Humani,'  was  published  aftei 
liif  dMth,  in  1591. 
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somewhat  larger  above  than  below.  The  corpus  olivare  is  situated  tmnie- 
^  il i ale ly  external  to  the  corpus  pyramidale,from  which,  and  from  the  coqjus 
resliforme,  il  is  separated  by  a  well-marked  groove.  In  this  groove  s»ome 
longitudinal  fibres  are  seen  which  enclose  tlie  base  of  llie  corpus  olivure, 
and  have  been  named  funiculi  siliqum,  those  whkh  he  to  its  inner  side 
being  die  funiculys  internus,  and  those  to  its  outer  side  tlie  funiculus  ex- 
ternus.  Besides  these  there  are  other  fibres  which  cross  ttie  corpus  olivart 
obliquely,  these  are  the  ^brcB  arciforrfu^s.  When  examined  by  sectioa 
(Fig.  175),  the  corpus  olivare  is  found  to  be  a  ganglion  deeply  embedded 
in  the  medulla  oblongata,  and  meeting  its  fellow  al  the  middle  line  behind 
I  the  corpus  p}raraidale.  The  ganglion  of  the  corpus  olivare  (corpus  den- 
tatum,  micleus  olivse),  like  Uiat  of  die  cerebellum,  is  a  yellowish-grey  den- 
tated  capsule,  open  behind,  and  containing  medullaiy  substance  from  which 
a  fasciculus  of  fibres  proceeds  upwards  io  the  corpora  quadrigemina  and 
thajiimi  optici.  The  nervous  fjlamenls  which  sjunng  from  the  groove 
on  the  anterior  border  of  the  corpus  olivare,  are  those  of  tlie  h}'poglossal 
nerve ;  and  tliose  on  its  posterior  border  are  die  glosso-pharj  ngeal  and 
pneumogastric. 

The  Corpora  restiformia  (restis,  a  rope),  comprehend  the  whole  of  the 
posterior  half  of  each  lateral  column  of  the  medulla  oblongata.  They  are 
separated  honi  the  corpora  olivaria  by  the  grooves  already  spoken  of; 
posteriorly  they  are  divided  from  each  other  by  the  fjssura  longitudinali* 
posterior  and  by  the  fourth  ventricle,  and  superiorly  they  diverge  and  cun'C 
backwards  to  enter  die  cerebellunij  and  constitute  its  intl^rior  peduncles. 
A!ong  the  posterior  border  of  each  corpus  restiforrae,  and  marked  otf  from 
that  body  by  a  groove,  is  a  narrow  white  cord,  separated  from  its  fellow 
by  the  tlssura  longitudinalis  posterior.  This  pair  of  narrow  cords  are 
termed  tlie  posterior  median  columns  or  fasciculi  (funiculi  graciles).  Each 
fasciculus  forms  an  enlargement  (processus  cla^'atus)  at  its  upper  end,  and 
is  then  lost  in  the  corresponding  corpus  restiforroe.  The  processus  da  vat! 
are  the  lateral  boundaries  of  the  nib  of  the  calamus  scriptorius.  The  co^ 
pus  resliforme  is  crossed  near  its  entrance  into  the  cerebellum,  by  the  au- 
ditor)' nerve,  the  cbo.'-oid  plexus  of  the  fourtli  ventricle,  and  the  pneumo* 
gastric  lobule. 

The  remaining  portion  of  the  medulla  oblongata  viable  from  the  exte- 
rior, are  the  two  slightly  convex  columns  which  enter  into  the  formation 
of  the  floor  of  the  fourth  ventricle.  These  columns  are  the  funiculi  teretes 
or  posterior  pyramids. 

Diverging  fibres. — The  fibres  composing  the  columns  of  the  medulla 
oblongata  have  a  special  arrangement  on  reaching  the  upper  part  of  that 
body,  those  of  the  corpora  pyramtdalia  and  ohvaria  enter  the  pons  VaroHi, 
and  are  thence  prolonged  through  the  crura  cerebri,  thalami  optici,  and 
corpora  striata  to  tlie  cerebral  hemispheres;  but  those  of  the  corpora  rtsti* 
formia  are  reflected  backw^ards  into  die  cerebelluju  and  form  its  iaferior 
peduncles. 

From  pursuing  this  course,  and  spreading  out  as  Uiey  advance,  these 
(ibres  have  been  termed  by  Gal)  the  diverging  Jibres,  While  situated 
w^iLhin  the  pons,  the  fibres  of  the  corpus  pyramidvU  and  olivare  separate 
and  spread  out,  and  have  grey  substance  interposed  between  them ;  atid 
they  quit  thtf  pons  much  increased  in  number  and  bulk,  so  as  to  form  the 
crus  cerebri.  The  fibres  of  die  crus  cerebri  again  are  separated  'm  the 
thalamus  opticus^  and  are  intermingled  with  grey  matter^  and  tkty  abo  • 
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quit  that  body  s^reatly  increased  in  number  and  bulk.  Precisely  the  same 
change  takes  place  in  the  corpus  striatum,  and  the  fibres  are  now  so  extra- 
ordinarily multiplied  as  to  be  ca- 
pable of  forming  a  large  proportion 
of  the  hemispheres. 
'  Observing  this  remarkable  in- 
crease in  the  white  fibres,  appa- 
rently from  the  admixture  of  grey 
substance,  Gall  and  Spurzheim 
considered  the  latter  as  the  mate- 
rial of  increase  or  formative  sub- 
stance to  the  white  fibres,  and  they 
are  borne  out  in  this  conclusion  by 
several  collateral  facts,  among  the 
most  prominent  of  which  is  the 
great  vascularity  of  the  grey  sub- 
stance; and  the 'larger  proportion 
of  the  nutrient  fluid  circulating 
through  it  is  fully  capable  of  effect- 
ing the  increased  gro>vth  and  nu- 
trition of  the  structures  by  which 
it  is  surrounded.  For  a  like  rea- 
son, the  bodies  in  which  this  grey 
substance  occurs,  are  called  by  the  same  physiologists  ^^  ganglia  of 
increasej'^  and  by  other  authors  simply  ganglia.  Thus  the  thalami 
optici  and  corpora  striata  are  the  ganglia  of  the  cerebrum ;  or,  in  other 
words,  the  formative  ganglia  of  the  hemispheres. 

The  fibres  of  the  corpora  pyramidalia  are  not  all  of  them  destined  to  the 
course  above  described ;  several  fasciculi  curve  outwards  to  reach  the  cor- 
pora restiformia,  some  passing  in  front  and  some  behind  the  corpus  olivare 
on  each  side.  These  are  the  arciform  fbres^  and  thev  are  distinguished 
by  Mr.  Solly  into  the  superficial  and  deep  cerebellar  JiLres.  In  the  pons 
Varolii  the  continued  or  cerebral  fibres  (Solly)  of  the  corpus  pyramidale 
are  placed  between  the  superficial  and  deep  layers  of  transverse  fibres, 
and  escaping  from  the  pons,  constitute  the  inferior  and  inner  segment  of 
the  crus  cerebri.  From  the  cms  cerebri  they  pass  for  the  most  part  be- 
neath the  thalami  optici  into  the  corpora  striata. 

•  The  base  of  the  brain,  upon  which  several  sections  have  been  made,  showing  the 
distribmionof  the  diverging  fibres.  1.  The  medulla  oblongata.  2.  One  half  of  the  poiis 
Varolii.  3.  The  crus  cerebri  crossed  by  the  optic  nerve  (4)  and  spreading  out  into  the 
hemisphere  to  form  the  corona  radiata.  5.  The  optic  nerve  near  its  origin ;  the  nerves 
about  the  crus  cerebri  and  cerehelli  are  the  same  as  iu  the  preceding  figure.  6.  The 
olfactory  nerve.  7.  The  corpora  albicantia.  On  the  right  side  a  portion  of  the  brain 
has  been  removed  to  show  the  distribution  of  the  diverging  fibres.  8.  The  fibres  of  the 
corpus  pyramidale  passing  through  the  substance  of  the  pons  Varolii.  9.  The  fibres 
passing  through  tiie  thalamns  opticus.  10.  The  fibres  pas:*ing  through  the  corpus 
striatum.  11.  Their  disitribntion  to  the  hemisphere.  12.  The  fifth  nerve:  its  two  roots 
may  be  traced,  the  one  forwards  to  the  fibres  of  the  corpus  pyramidale,  the  other  back> 
wards  to  the  fasciculi  teretes.  13.  The  fibres  of  the  corpus  pyramidale  which  pass  out> 
wards  with  the  corpus  restiforme  into  the  substance  of  the  cerebellum ;  these  are  the 
arciform  fibres  of  Solly.  The  fibres  referred  to  are  those  below  the  numeral,  the  nu- 
meral itself  rcits  upon  tlie  corpus  olivare.  14.  A  section  through  one  of  the  hem  I 
fpheres  qf  the  cerebellum,  showing  the  corpus  rhomboideum  iu  the  centre  of  its  white 
iiibctBQoe;  the  arbor  vitas  is  also  seen.     15.  The  opposite  hemisphere  of  the  cere- 
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The  fibres  which  enclose  the  corpus  olivare,  under  the  name  of  tasmetiii 
^sHiqua*,  are  ^rparatetl  by  thai  body  into  two  bands;  the  innermr»st  of  the 
t^vo  h^n ih,  Jtmiculus  sitiquo'  iTUemus^  accompanies  the  fibres  o!'  the  corpu.^ 
pyramidale  into  the  cms  cerebri.  The  fnvkulm  n!u]ua*  t^xlevrim  iinitesi ' 
with  a  fasciculus  proceeding  from  the  nucleus  oliva.^,  and  the  rombined 
cojunm  ascending  behind  the  cms  cerebelli  divides  into  a  Miperior  and  ati 
inferior  band.  'l*he  inferior  band  proceetls  with  a  fasciculus  presently  to  be 
described,  the  fascicuUis  innominntusj  into  the  upper  segment  of  the  erus 
cerebri.  The  superior  band  (larjueus)  ascends  by  the  side  of  the  pro- 
cessus e  cerebello  ad  testes,  and,  crossing  the  latter  obliquely,  enters  the 
corpora  quadrigeminaj  in  which  many  of  its  fibres  are  distributed ,  while 
the  rest  are  continued  onwards  into  the  thalamus  opticus. 

The  corpora  restiformia  derive  their  fibres  from  the  anterior  as  well  as 
from  ihe  posterior  columns  of  the  medulla  oblongata;  they  diverge  as  they 
approach  the  cerebellum,  and  leaving  behind  tlu-m  the  cavity  of  the  fourth 
ventricle,  enter  the  substance  of  the  cerebellum,  under  the  form  of  two 
rounded  cords.  These  cords  envelope  the  corpora  rhomboidea,  of  gan- 
glia of  increase,  and  then  expand  on  all  sides  so  as  to  constitute  the  cere- 
bellum. 

Besides  the  fibres  here  described,  there  are,  in  the  ihterior  of  the  me- 
dulla oblongata,  behind  the  corpora  olivaria,  and  more  or  less  apparent 
between  these  bodies  and  the  corpora  restiformia,  two  large  bundles  of 
fibres,  the  JasciaiH  innomimtta.  These  fasciculi  ascend  behind  the  deep 
transverse  libres  of  the  pons  Varolii,  and  become  apparent  in  the  floor  of 
The  fourth  ventricle,  under  the  name  of  t^^sciculi  teretes,  or  posterior 
pyramids.  From  this  point  they  are  prolonged  upwards  beneath  the  mr* 
pora  quadrigemina  into  the  cmra  cerebri,  iyi  which  they  form  the  upper 
and  outer  segment,  and  are  thence  continued  through  the  thalami  optici 
and  coqiora  striata  into  the  hemispheres,  The  locus  niger  of  the  cm% 
cerebri  is  a  septum  of  grey  matter  interposed  betwten  these  fasciculi  and 
those  of  the  corpora  pyramidalia. 

Converging  fibres.  —  In  addition  to  the  diverging  fibres  which  an? 
thus  shown  to  constitute  both  the  cerebrum  and  cerebelUnn,  by  their 
increase  and  development,  another  set  of  fibres  are  found  to  exist,  which 
have  for  their  office  the  association  of  the  symmetrical  halves  and  distant 
parts  of  the  same  hemispheres. 

These  are  called,  from  their  direction,  converging  fibres^  and  from  their 
office,  commissures.  The  comuiissures  of  the  cerebrum  and  cerebellum 
nre  the — 

Corpus  callosura, 

Fornix, 

Sfptum  lucidum, 

Anterior  i^ommissure. 

Middle  commissure. 

Posterior  commissure, 

Peduncles  of  the  pineal  gland| 

Pons  Varolii. 

The  Corpm  callomm  is  the  commissure  of  the  hemispheres.  It  iJ 
therefore  of  moderate  tJuckness  in  the  middle,  where  its  fibres  p«i 
directly  from  one  hemisphere  to  Lite  other;  thicker  in  front  (genu),  i«*h«it 
Ihe  anterior  lobes  are  connected;  and  thickest  behind  (splemum),  where 
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die  fibres  fi*om  the  posterior  lobes  are  assembled.  The  fibres  v^hich  curve 
backwards  into  the  posterior  lobes  fi'om  the  splenium  of  the  corpus  callo*. 
sum  have  been  termed  forceps^  those  which  pass  directly  outwards  into 
the  middle  lobes  fi'om  the  same  point,  tapetuniy  and  those  which  curve 
forwards  and  inwards  from  the  genu  to  the  anterior  loheSy  Jbrceps  anterior. 

The  Fornix  is  an  antero-posterior  commissure,  and  serves  to  connect  a 
number  of  parts.  Below,  it  is  associated  with  the  thalami  optici ;  on  each 
side,  by  means  of  the  corpora  fimbriata,  with  the  middle  lobes  of  the 
brain ;  and,  above,  with  the  corpus  callosum,  and  consequently  with  the 
hemispheres. 

The  Septum  luddum  is  a  perpendicular  commissure  between  the  fomi^i: 
and  corpus  callosum. 

The  ^interior  commissure  traverses  the  corpus  striatum,  and  connects 
the  anterior  and  middle  lobes  of  opposite  hemispheres. 

The  Middle  commissure  is  a  layer  of  grey  substance,  uniting  the  thalami 
optici. 

The  Posterior  commissure  is  a  white  rounded  cord,  connecting  the 
thalami  optici. 

The  Peduncles  of  the  pineal  gland  must  also  be  regarded  as  commis- 
sures, assisted  in  their  function  by  the  grey  substance  of  the  gland. 

The  Pons  Varolii  is  the  commissure  to  the  two  hemispheres  of  the  cere- 
bdlum.  It  consists  of  transverse  fibres,  which  are  split  into  two  layers  by 
the  passage  of  the  fasciculi  of  the  corpora  pyramidalia  and  corpora  olivaria. 
Th^  two  layers,  the  superior  and  inferior,  are  collected  together  on  each 
ttde,  in  the  formation  of  the  crura  cerebelli.  • 
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The  dissection  of  the  spinal  cord  requires  that  the  spinal  column  should 
be  opened  through  its  entire  length  by  sawing  through  the  laminse  of  the 
vertebfiae,  close  to  the  roots  of  the  transverse  processes,  and  raising  the 
arches  widi  a  chisel ;  the  muscles  of  the  back  having  been  removed  as  a 
preliminary  step. 

The  Spinal  column  contains  the  spinal  cordj  or  medulla  spinalis;  the 
roots  of  the  spinal  nerves  ;  and  the  membranes  of  the  cord,  viz.  the  dura 
mater y  arachnoid^  pia  mater ^  and  membrana  dentata. 

The  Dura  mater  spinalis  (theca  vertebralis)  is  a  cylindrical  sheath  of 
fibrous  membrane,  identical  in  structure  with  the  dura  mater  of  the  skull, 
and  continuous  with  that  membrane.  At  the  mar^n  of  the  occipital  fora- 
men it  is  closely  adherent  to  the  bone ;  by  its  anterior  surface  it  is  attached 
o  the  posterior  common  ligament,  and  below,  by  means  of  its  pointed 
extremity,  to  the  coccyx.  In  the  rest  of  its  extent  it  is  comparatively 
free,  being  connected,  by  a  very  loose  areolar  tissue  only,  to  the  walls  of 
the  spinal  canal.  In  this  areolar  tissue  there  exists  a  quantity  of  reddish, 
oily,  adipose  substance,  somewhat  analogous  to  the  marrow  of  lone  bones. 
On  either  side  and  below,  the  dura  mater  forms  a  sheath  for  each  of  the 
spinal  nerves,  to  which  it  is  closely  adherent.  Upon  its  inner  surface  it  is 
smooth,  being  lined  by  the  arachnoid;  and  on  its  sides  may  be  seen 
doable  openings  for  the  two  roots  of  each  of  the  spinal  nerves. 

The  Arachnoid  is  a  continuation  of  the  serous  membrane  of  tlie  brain. 
It  encloses  the  cord  very  loosely,  bemg  connected  to  it  only  by  long 
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slender  filaments*  of  areolar  tissue,  and  by  a  lon^tudinal  iHmellii  which  is 
attached  to  tlie  posterior  aspect  of  the  cord.  'Hie  areolar  tissue  is  most 
abundant  in  the  cervical  region,  and  diminishes  in  quantity  I'roni  abovr 
downwards ;  and  the  longitudinal  lamella  is  complete  only  in  the  dorsal 
region.  The  arachnoid  passes  off  from  the  cord  on  either  side  with  the 
spinal  n?r\*es,  to  which  it  forms  a  sheath;  and  is  tljen  reflected  on  the 
ciiira  mater,  to  constitute  its  serous  surface.  A  connexion  exists  in  several 
situations  between  the  arachnoid  of  the  cord  and  that  of  the  dura  mater. 
The  space  between  the  arachnoid  and  tint;  spinal  cord  is  identical  with 
that  already  described  as  existing  between  the  same  parts  in  the  brain^ 
the  sub-arachnoideun  space.  It  is  occupied  by  a  serous  fluid,  sulhcient  in 
quantity  to  expand  the  arachnoid,  and  till  completely  the  cavity  of  the 
theca  vertebrtdis.  The  mb-arachnoidean  fluid  keeps  up  a  constant  and 
gentle  pre.ssure  on  the  entire  surface  of  the  brain  and  spinal  cord,  and 
yields  with  the  greatest  facility  to  the  various  movements  of  die  cord, 
ffiving  to  those  delicate  struclures  drie  advantage  of  the  principles  so  use* 
luUy  occupied  by  Dr.  Arnott  in  the  hydrostatic  bed. 

The  Piti  mnier  is  the  immediate  investment  of  the  cord ;  and»  like  thf 
other  membranes,  is  continuous  with  that  of  the  brain.  It  is  not^  however, 
hke  the  pia  mater  cerebri,  a  vascular  membrane  ;  but  is  dense  and  fibrous 
in  structure,  and  contains  but  few  vessels.  It  invests  the  cord  closely, 
and  sends  a  duplicature  into  the  fissura  longitudinalis  anteiiorj  and 
other,  extremely  delicate,  into  the  fissura  longitudinalis  posterior.  It  formf 
a  slieaih  for  each  of  the  filaments  of  the  nerves,  and  for  the  nerves  tliem-  ' 
sefves  ;  and,  inferiorly,  at  the  conical  termination  of  the  cord,  is  prolonn;ed^H 
downwards  a^  a  slender  ligament  {Jilum  ierninaie)^  which  deseendi^H 
through  the  centre  of  the  can  da  equina^  and  is  attached  to  the  dvim  roater  ' 
lining  the  canal  of  the  coccyx.  This  attachment  is  a  rudiment  of  the 
origimd  extension  of  the  spinal  cord  into  the  canal  of  the  sacrum  an< 
coccyx.  11ie  pia  mater  has,  distributed  to  it,  a  number  of  nen'ous  plexuses 
derived  from  tlie  syinpathetic. 

The  Memhrana  dentata  (ligaraentum  dentatum)  is  a  thin  process  dt  pii 
mater  sent  otl^from  each  side  of  the  cord  throughout  its  entire  length,  «ui 
separating  die  anterior  from  the  posterior  roots  of  the  spinal  nerves,  llie 
number  of  serrations  on  each  side  is  about  twenty,  the  first  being  situated 
on  a  level  with  the  occipital  fi->ramen,  and  having  the  vertebral  artery  and 
hypoglossal  nerve  passing  in  front  and  the  spinal  accessory  berve  behind 
it,  and  the  last  opposite  the  first  or  second  lumbar  vertebra.  Below  this 
point,  the  membrana  dentata  is  lost  in  the  filum  terminale  of  the  pia  mater. 
The  use  of  this  membrane  is  to  maintain  the  position  of  llie  spinal  cord  in 
the  midst  of  tiie  fluid  by  which  it  is  surrounded. 

I'he  Spinal  cord  of  the  adult  extends  from  the  pons  Varolii  to  oppositi 
the   first  or  second   lumbar  vertebra,  where  it  terminates  in  a  roun** 
point;  in  the  child,  at  birth,  it  reaches  to  the  middle  of  the  third  lum 
vertebra,  and  in  the  erabry-  is  prolonged  as  far  as  the  coccyx.     It  ni 
sents  a  difference  of  diameter  in  different  parts  of  its  extent,  and  exhibits 
three  enlargements.     The  uppennost  of  these  is  the  tnedulia  obiongaia  ; 
the  next  corresponds  w^ith  tlie  origin  of  the  nerves  destined  to  the  uppef 
extremities ;  and  the  lower  enlargement  is  situated  near  its  tennination^ 

*  Ao>^»rdinir  to  Mr,  Rminey,  th«se  filainents  are  nervous  Ibjcicun,  Itavitig  tlittr  oiif^ 
In  tb«  ariichaoid,  acwl  paMiog  to  ibo  artefio«  of  the  cord.    See  pag^  371. 
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and  corresponds  with  the  attachment  of  the  nerves  which  are  intended  for 
the  supply  of  the  lower  limb. 

In  form,  the  spinal  cord  is  a  flattened  cylinder,  and  presents  on  its  an- 
terior surface  a  fissure,  which  extends  into  the  cord  to  the  depth  of  one- 
third  of  its  diameter.  This  is  the  fissura  langitudinalis  anterior.  If  the 
sides  o/  the  fissure  be  gently  separated,  they  will  be  seen  to  be  connected 
at  the  bottom  by  a  layer  of  medullary  substance,  the  anterior  commissure. 

On  the  posterior  surface  another  fissure  exists,  which  is  so  narrow  be- 
tween the  second  cervical  and  second  lumbar  nerve,  as  to  be  hardly  per- 
ceptible. This  is  the  fissura  longUudinalis  posterior.  It  extends  more 
deeply  into  the  cord  than  the  anterior  fissure,  and  terminates  in  the  grey 
substance  of  the  interior.  These  two  fissures  divide  the  medulla  spinalis 
into  two  lateral  cords,  which  are  connected  to  each  other  by  the  white 
commissure  which  forms  the  bottom  of  the  anterior  longitudinal  fissure, 
and  by  a  commissure  of  grey  matter  situated  behind  the  former.  On  either 
side  of  the  fissura  longitudinalis  posterior  is  a  slight  line  which  bounds  on 
each  side  the  posterior  median  columns.  These  columns  are  most  appa- 
rent at  the  upper  part  of  the  cord,  near  the  fourth  ventricle,  where  they 
are  separated  by  the  point  of  the  calamus  scriptorius,  and  where  they  form 
the  bulbous  enlargement  at  each  side,  called  processus  clavattts. 

Two  other  lines  are  observed 
on  the  medulla,  the  anterior  Fig.  174.* 

and  posterior  lateral  sulci,  cor- 
responding with  the  attach- 
ment of  the  anterior  and  poste- 
rior roots  of  the  spinal  nerves. 
The  anterior  lateral  stUcus  is  a 
mere  trace,  marked  only  by 
the  attachment  of  the  filaments 
of  the  anterior  roots.  The  pos^ 
tertor  lateral  stUcus  is  more 
evident,  and  is  a  narrow  grey- 
ish line  derived  from  the  grey 
substance  of  the  interior. 

Although  these  fissures  and  sulci  indicate  a  division  of  the  spinal  cord 
into  three  pah^  of  columns,  namely,  anterior,  lateral,  and  posterior,  the 
posterior  median  columns  being  regarded  as  a  part  of  the  posterior  co- 
lumns, it  is  customary  to  consider  each  half  of  the  spinal  cord  as  consist- 
ing of  two  columns  only,  the  antero-lateral  and  the  posterior.  The  antero- 
UUeral  columns  are  the  columns  of  motion,  and  comprehend  all  that  part 
of  the  cord  situated  between  the  fissura  longitudinsdis  anterior  and  the 
posterior  lateral  sulcus,  the  grey  line  of  origin  of  the  posterior  roots  of  the 
spinal  nen-es.     The  posterior  columns  are  the  columns  of  sensation. 

If  a  transverse  section  of  the  spinal  cord  be  made,  its  internal  structure 
may  be  seen  and  examined.  It  will  then  appear  to  be  composed  of  two 
hollow  cylinders  of  white  matter,  placed  side  by  side,  and  connected  by  a 
nanpow  white  commissure.     Each  cylinder  is  filled  with  grey  substance, 

*  SeetionB  of  Uie  spinal  marrow  in  different  portionB  of  iu  length.  1.  Opposite  the 
11th  dorsal  vertebra.  2.  Opposite  the  10th  dorsal.  3.  Opposite  the  8th  dorsal.  4.  Op* 
posite  the  5th  dorsal.  5.  Opposite  the  7th  cervical.  6.  Opposite  the  4th  cervical.  7. 
Oppo«t0  tbe  3d  cervicaL  8.  Section  of  medulla  oblongata  through  the  corpora  oli 
vuia. 
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Tig*  175.*  which  is  connected  by  a  commissure  pi  the 

a  same  matter.     The  forra  of  tlie  grey  sub- 

/v  _  stance,  as  obsened  in  tlie  section,  is  tliat  of 

two  irregularly  cun'ed  lines  joined  by  a 
transverse  band.  The  extremities  of  the 
cunt'd  lines  correspond  to  the  sulci  of  oripn 
of  the  anterior  and  posterior  roots  of  the 
nerves.  The  anterior  extremities,  larger  thiin 
the  posterior,  do  not  quite  reach  this  surlace  ;  but  the  posterior  appear  upon 
the  surface,  and  form  a  narrow  grey  line,  the  sulcus  lateralis  posterior. 
•  The  white  substance  of  the  spinal  cord  is  composed  of  parallel  fibres, 
which  are  collected  into  loiigitudinal  lamina:  and  extend  throughout  Uie 
entire  length  of  die  cord.  These  lamina:'  are  various  in  breadth,  and  are 
arranged  in  a  radiated  manner ;  one  border  being  thick  and  corresponding 
with  the  surface  of  the  cord,  while  die  other  is  thin  and  lies  in  contact 
widi  the  grey  substance  of  the  interior.  According  to  Rolando  die  white 
substance  constitutes  a  simple  nervous  mumhrane,  which  is  folded  into 
longitudinal  plaits,  having  the  radiated  disposition  above  described.  The 
anterior  commissure,  according  to  his  description,  is  merely  the  continua- 
tion of  this  nervous  membrane  from  one  lateral  cord  across  the  middle 
line  to  the  other.  Moreover,  Rolando  considers  that  a  thin  lamina  of  pi» 
mater  is  received  between  each  of  the  folds  from  the  exterior,  while  a  layer_ 
of  the  grey  substance  is  prolonged  between  diem  from  within.  CruveiT 
hier  is  of  opinion  that  each  lamella  is  completely  independent  of  its  nei^^JSi 
hours,  and  he  believes  this  statement  to  be  condnned  by  pathologj%  which 
shows  that  a  single  lamella  may  be  injured  or  atrophied,  and  at  the  same 
time  be  surrounded  by  others  peifectly  sound. 


CRANIAL    NERVES. 


There  are  nine  pairs  of  cranial  nerve:^, 
before,  backwards,  Uiey  are  as  follows : 


Taken  in  their  order 


1st.  Olfactory. 

2d.  Optic. 

3d.  Motores  oculonim. 

4th,  Pathetici  (trochleares)* 

5th.  Trifitcial  (trigcmini). 

6th.  Abducentes, 


7th. 


i  Facial  (portio  dura, 

I  Auditory  (portio  mollis). 


•  Sections  of  the  ipiiml  corrh  AAer  Arnold,  a.  A  section  m»<te  aefOta  th©  lownt 
part  of  itie  oorpom  olivtiria,  1,  1.  Corpora  pyramiJnlia.  2,  Fi»»urii  tongitudindtii  tun* 
tcrior.  '3.  The  corput  ojtvfire;  in  the  »eelioti  of  which  ibe  etg-2119  ouftme  of  the  eorpvt 
/lentarum  is  *e€ni.  4.  Tlie  cor|Jii]»  restiJbrine.  S.  The  grey  substance  v(  ihc  trorput 
reiiirorine.     C.  The  curpom   pymmidalia  posteriora.     7.  The  floor  of  th^  Iburth  rtn 

m.  A  •ecTion  miide  between  ilie  third  mud  fc>iirib  eervicnl  nerves,  I.  Ttie  li«»ktm 
lori^tiiilitialis  anterior,  2,  Ao  indentalion  correspondiiijf  in  sitiiiition  with  ibe  fi>»«tri 
lODgitudinnli^  posieikir,  which  Inttcr  is  not  dTstin^^uifrhnble  ot  ihi«  pArt  of  tiie  f^piimt 
oord*  U,  3.  The  anter£>-laleml  cohtmns  nT  the  »pirial  cord.  4,  4.  The  pualerior  ctilumiti. 
5.  Ttie  anterior  cornu  of  grey  matter.  0.  lia  posterior  cornu,  terminatinif  at  7,  the  »«tcn« 
latent !)•  posterior.  8.  The  isthmus  oonnccling  the  grey  matter  of  the  two  aides  oi  i1m 
'jofd. 


OLFACTORY   NERVE. 


(  Glosso-phaiyngeal, 
8th.   <  Pneumogastric  (vagus,  par  vagum). 

r  Spinal  accessory. 
9th.  Hypoglossal  (lingual). 

Functionally  or  physiologically  the  cranial  nerves  admit  of  division  into 
three  groups,  namely,  nerves  of  special  sense,  nerves  of  motion,  and  com- 
pound nerves,  that  is,  nerves  which  contain  fibres  both  of  sensation  and 
motion.     The  nerves  belonging  to  these  groups  are  the  following : 


Special  sense 


Motion 


Compound 


!lst.  Olfactory. 
2d.  Optic. 
7th.  Auditory. 
'3d.  Motores  oculorum. 
4th.  Pathetici. 
6th.  Abducentes.  ' 

7th.  Facial. 
9th.  Hjrpoglossal. 
5th.  Trifacial. 
8th.  Glosso-pharyngeal. 
Pneumogastric. 
Spinal  accessory. 


The  fourth,  facial,  and  eighth  nerves  were  considered  by  Sir  Charles 
Bell  to  form  a  system  apart  from  the  rest,  and  to  be  allied  in  the  functions 
of  expression  and  respiration.  In  consonance  with  this  view  he  termed 
them  respiratory  nerves^  and  he  gave  to  that  part  of  the  medulla  oblongata 
from  which  they  arise  the  name  of  respiratory  tract 


Fig.  176.» 


First  pair.  Olfactory. 
— ^The  olfactory  nerve  arises 
by  three  roots ;  an  inner  root 
from  the  substantia  perforata, 
a  middle  root  from  a  papil- 
la of  grey  matter  (caruncu- 
la  mammillaris),  embedded 
in  the  anterior  lobe,  and  an 
external  rooty  which  may  be 
traced  as  a  white  streak  along 
the  fissure  of  Sylvius  into 
the  corpus  striatum,  where 
it  is  continuous  with  some  of 
the  fibres  of  the  anterior  com- 
missure.    The  nervous  cord 

formed  by  the  union  of  these  three  roots  is  soft  in  texture,  prismoid  in  shape, 
and  embedded  in  a  sulcus  between  two  convolutions  on  the  under  surface  of 
each  anterior  lobe  of  the  brain,  lying  between  the  pia  mater  and  the  arach- 
n8id.  As  it  passes  forwards  it  increases  in  breadth  and  swells  at  its  extremity, 

•  A  view  of  the  Ut  pair  or  olfactory,  with  the  nasal  branches  of  the  5tb.  1.  Frontal 
'tinu8.  2.  Sphenoiflal  sinus.  3.  Hard  palate.  4.  Bulb  of  the  olfactory  nerve.  5. 
Branches  of  the  olfactory  on  the  superior  and  middle  turbinate<l  bones.  6.  Spheno-pala- 
tine  nerves  from  the  l?d  of  the  5th.  7.  Internal  nasal  nerve  from  the  1st  of  the  5tb.  8. 
Rranches  of  7,  to  Schnei<lcrian  membrane.  9.  Ganglion  of  Cloquet  in  the  foramm  tnci" 
10.  Ariaatoiiiosis  on  the  inferior  turbinated  bone  of  tlie  branches  of  the  5th  pait 
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into  an  oblong  mass  of  grey  and  Mhite  substance,  the  hulbus  olfactariiUf 
which  rests  upon  tiie  cribriform  laratlla  of  the  ethmoid  bone.     From  the 

under  surface  of  the  bulbous  olfacto- 
ries are  given  off  the  nerves  which 
j>ass  through  tlie  cribriform  foramina 
and  supply  the  mucous  membnuie^ 
of  the  nares ;  they  are  arranged  into 
two  groups,  an  inner  ^roup,  reddish 
in  colour  and  sof>,  which  spread  out 
upon  the  septum  nanumj  and  an 
outer  group,  whiter  and  more  firm, 
which  descend  through  tlie  bony  ca- 
n;ds  in  the  outer  wall  of  the  nares, 
anfl  are  distributed  upon  the  superior 
and  middle  turbinated  bones. 

Second  pair.    Optic. — The  ojstic 

nerve,  a  nerve  of  large  size,  anseij 
from  the  corpora  o^eniculata  on  the' 
posterior  and  inferu>r  aspect  *if  the 
thalamus  opticus  and  from  the  nates, 
Proceeding  from  this  origin  it  winds 
around  the  crus  cerebri  as  a  flattened 
band,  under  the  name  of  tractus  opticvSy  and  joins  with  its  fellow  in  front 
of  the  tuber  cinereum  to  form  the  aolic  commiasure  (chiasma).    The  tracius  ^ 

opticus  is  united  with  the  crus  . 
cerebri  and  tuber  cinereum,  and  , 
is  covered  in  by  the  pia  mater ; 
the  commissure  is  also  connected 
with  the  tuber  cinereum,  from 
which  it  receives  fibres,  and  the 
nen^e   beyond   the    commissure , 
diverges  from  its  felIow\  bi^come* 
rounded  in  form,  and  is  enclo&ed 
in  a   sheath   derived    from    the 
arachnoid.     In  paiviiing  through^ 
the  optic  foramen  the  optic  nerve  ^ 
receives  a  sheath  from  die  dura 
mattfr,  which  splits  at  thii:  point 
into  two  la) ers ;  one,  which  be- 
comes  the    periosteum  of   tJitf 

•  A  view  of  ibe  2d  fmir  at  optic,  fttid  tlie  oriftin*  nf  gcvr»n  nther  p«iir«»  t,  1,  Globe 
of  tlip  i^ye,  Uie  one  on  rli«*  l»»n  bund  is  perfect,  btU  ttmi  on  the  ri|/hi  hii*  the  lektoijc  mnd 
cbufoiti  rr moved  to  show  iUe  fctinji,  2,  Tlie  cliiasm  of  the  opitc  nerve*,  3,  'tlm  cttf* 
pom  jitbicittuia,  4.  The  inrutulibulum,  5.  The  pons  Vnrobi.  ''».  The  tnedtiUii  ob> 
loniCMtH.  The  figun  U  on  the  rijihl  i*ofpu»  pymitiiiiiitu.  7*  Tho  rid  pftir,  molt  t—  --i 
8.  4lh  puir,  pathfTici,  9,  5th  pair,  trigeminL  tOth.  6th  p»ir^  Jih»ltu'rnie».  I) 
a  Oil  i  lory  a  fid  fnojul.  liJth.  Sih  piiir^  pneninoijastric,  fpinii!  Rcco»»ory,  «nd  jji  ,  " 
ryng^wl-     13-  ^ih  pnir,  liypogloftsfLl, 

f  The  UthmuA  encephalic  »howm^  the  tbalamufl  optjmift,  oorpom  f)ii«drigeinina,  pout 
Varolii,  «nd   meduldi  oblongatn,  as  viewed  from  the  fide.      I.  Tlie  ibalnmuft  opticur 

2,  The  pnsnerior  prominence  of  thin  bcjdy,  titberculum  »uperiit»  posUTinw  or  pulvtoar. 

3.  Tlie  corinj«  Kenirulntum  externum.     4.  Tie  corpu«  geniciilatum  internum.     S.  Tbt 
coinmonceaieut  of  itie  tracliu  opticus.     6.  Tke  piJMml  gland,     1,  The  :)ate«,     ft.  IW 
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orbit ;  the  other,  the  one  in  question,  which  forms  a  sheath  for  the  nerve, 
and  is  lost  in  the  sclerotic  coat  of  the  eyeball.  After  a  short  course  within 
the  orbit  the  optic  nerve  pierces  the  sclerotic  and  choroid  coats  and  ex- 
pands into  the  nervous  membrane  of  the  eyeball,  the  retina.  Near  the 
globe,  the  nerve  is  pierced  by  a  small  artery,  the  arteria  centralis  retinae, 
which  runs  through  the  central  axis  of  the  nerve  and  reaches  the  intenmi 
surface  of  the  retina,  to  which  it  distributes  branches. 

The  commissure  rests  upon  the  procerus  olivaris  of  the  sphenoid  bone ; 
it  is  bounded  by  the  lamina  cinerea  of  the  corpus  callosum  in  front,  by  the 
substantia  perforata  on  each  side,  and  by  the  tuber  cinereum  behind. 
Within  the  commissure  the  innermost  fibres  of  the  optic  nerves  cross  each 
other  to  pass  to  opposite  eyes,  while  the  outer  fibres  continue  their  course 
uninterruptedly  to  the  eye  of  the  corresponding  side.  The  neurilemiha 
of  the  commissure,  as  well  as  that  of  the  nerves,  is  formed  by  the  pia 
mater. 

Third  pair.  Motores  Oculordm. — The  motor  oculi,  a  nerve  of  mo- 
derate size,  arises  from  the  inner  side  of  the  crus  cerebri,  close  to  the  pons 
Varolii,  and  passes  forward  between  the  posterior  cerebral  and  superior 
cerebellar  arter}'.  It  pierces  the  dura  mater  immediately  in  front  of  the 
posterior  clinoid  process  ;  descends  obliquely  along  the  external  wall  of 
the  cavernous  sinus ;  and  divides  into  two  branches  which  enter  the  orbit 
between  the  two  heads  of  the  external  rectus  muscle.  The  superior 
branch  ascends,  and  supplies  the  superior  rectus  and  levator  palpebrae. 
The  irtferior  sends  a  branch  beneath  the  optic  nerve  to  the  internal  rectus, 
another  to  the  inferior  rectus,  and  a  lon^  branch  to  the  inferior  oblique 
muscle.  From  the  latter  a  short  thick  branch  is  given  off  to  the  ciliary 
ganglion,  forming  its  inferior  root. 

The  fibres  of  origin  of  this  nerve  may  be  traced  into  the  grey  substance 
of  the  crus  cerebri,*  into  the  motor  tract,t  and  as  far  as  the  superior  fibres 
of  the  crus  cerebri.}  In  the  cavernous  sinus  it  receives  one  or  two  fila- 
ments from  the  cavernous  plexus,  and  one  from  the  ophthalmic  nerve. 

Fourth  Pair.  Pathetici  (trochlearis). — The  fourth  is  the  smallest 
cerebral  nerve ;  it  arises  from  the  valve  of  Vieussens  close  to  the  the  testis, 
and  winding  around  the  crus  cerebri  to  the  extremity  of  the  petrous  portion 
of  the  temporal  bone,  pierces  the  dura  mater  near  the  oval  opening  for  the 

testis  of  one  side.  9.  The  brachium  anterius  of  the  corpora  qimdrigemina.  a.  The 
brachium  posterius.  6.  The  origin  of  the  fourth  nerve,  which  may  be  seen  descending 
over  the  crus  cerebri,  e.  Tlie  processus  e  cerebello  ad  testem,  or  superior  pe<luncle  of 
the  cerebellum.  </.  The  band  of  fibres  termed  laqueus,  the  superior  division  of  the  fas- 
ciculus olivaris  crossing  the  superior  peduncle  of  the  cerebellum  to  enter  the  corpora 
quadrigemina.  Through  the  small  triangular  space  in  front  of  this  band,  crossed  by 
the  fourth  nerve,  some  of  the  fibres  of  the  superior  peduncle  of  the  cerebellum  may  be 
seen.  e.  The  superior  portion  of  the  crus  cerebri,  termed  tegmentum.  /.  Its  inferior 
portion,  g.  The  third  nerve.  A.  The  pons  Varolii,  t.  The  crus  oerebelli,  or  middle 
peduncle  of  the  cerebellum,  k.  The  inferior  peduncle  derived  from  the  corpus  r«sti< 
forme.  Tlie  mass  lying  in  the  angular  interval  upon  these  is  the  superior  peduncle. 
/.  The  fiAh  nerve  issuing  from  between  the  transverse  fasciculi  of  the  pons  Varolii,  m. 
The  sixth  nerve,  n.  The  seventh  nerve ;  the  inferior  and  smaller  cord  is  the  facial 
nerve,  the  superior  and  larger  the  auditory,  o.  The  corpus  olivare  crossed  inferiorl/ 
by  die  superficial  arciform  fibres,  p.  The  corpus  pyramidale.  q.  The  median  poste* 
nor  fasciculi  of  the  medulla  oblongata,  r.  The  corpus  restiforme.  «.  The  spinal  cord. 
t,  The  fourtli  ventricle. 

*  Mayo.  f  Solly.  i  Grainger. 
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P%.  I79.t  fifth  nerre,  and  passes  along  Utt?  outer 

wall  of  the  cavernous  sinus  to  the 
sphenoidal  fissure.  In  its  cour^ 
through  the  sinus  it  is  situat<^d  at  iirel 
below  the  motor  oculi,  but  al^em^ards 
ascends  and  becomes  the  highest  of 
the  nerves  which  enter  the  orbit 
Ihrougli  the  sphenoidal  fissure.  Upon 
entering  the  orbit  the  nerve  cro^ises 
the  levator  palpebral  muscle  near  its 
origin,  and  is  distributed  upon  the 
orbital  surf^ice  of  the  superior  oblique 
or  trochlearis  muscle ;  hence  its  syno* 
nyn  trochkaris. 

Bnmcftes, — While  in  the  cavernous 
sinus  the  fourth  nerve  gives  oft'  a  : 
current  branch,  some  filaments  of  communication  to  the  ophthalmic  nerve 
and  a  branch  to  assist  in  forming  tlie  lachrymal  nerve ;  the  recurre/U  branch 
which  consists  of  sympathetic  ti laments  derived  from  the  carotid  plexti 
passes  backwarc!s  between  the  layers  of  the  tentorium,  and  divides  inl 
two  or  three  filaments,  which  are  distributed  to  the  lining  membrane 
the  latend  sinus,  lliis  nerve  is  sninetimes  a  branch  of  the  ophthalmiC| 
and  occasionally  proceeds  directly  from  the  carotid  plexus. 

Fifth  Pair.     Trifacial  (trigeminus). — The  fifth  nerve,  the  great  sen- 
sitive nerve  of  the  head  and  face,  and  the  largest  cninial  nerve,  isanalogou 
to  the  spinal  nerves  in  its  origin  by  tvvo  roots,  from  the  anterior  and  po 
terior  columns  of  tlie  spinal  cord,  and  in  the  existence  of  a  ganglion 
the  posterior  columns  of  the  spinal  cord,  and  in  the  existence  of  a  ganglia 
on  the  posterior  root.     It  arise sf  from  a  tract  of  yellowish- white  matfii 
situated  in  front  of  tlie  floor  of  the  fourth  ventricle  and  the  origin  of 
audilorj'  nerve,  and  behind  the  crus  cerebelH.     This  tract  divides  mferiorh 
into  two  fiisi'iculi  which  may  be  traced  downwards  into  the  spinal  corcl 
one  being  continuous  with  the  fibres  of  the  anterior  column,  the  other  witl 
the  posterior  column.    Proceeding  from  this  origin  tlie  two  roots  of  tlie  nerve^ 
pass  forward,  and  issue  irom  the  brain  upon  the  anterior  part  of  the  crus 
cerebelli,  where  ihey  are  sepanited  by  a  slight  inten^al.     The  anterior  isj 
much  smaller  than  the  posterior,  and  the  two  together  constitute  the  ftftlil 
nerve,  which  in  this  situation  consists  of  seventy  to  a  hundred  filan  l] 

together  by  pia  mater.     The  nerve  then  passes  through  an  oval  <]         ^  rtj 
the  border  of  the  tentorium,  near  tlie  extremity  of  the  petrotis  bone,  mid 
spreads  out  into  a  large  semilunar  ganglion,  the  Casserian.     If  the  ganglio 
be  turned  over,  it  w  ill  be  seen  that  the  anterior  root  lies  against  its  unde 

•  A  view  of  the  3i!,  4iTi,  and  fitb  pairs  of  nerv»».     1.  Ball  of  the  eye,  the  r<?c»ii?  extm 
DOS  mt»Mi)e  being  cut  and  hantriit^  down  from  Ub  origin.     2.  The  fiiperior  mKxiUii, 
The  ttiird  pair  of  motor  oculi  distributed  to  aU  the  mufcles  of  ihe  eye  except  the  ii*p 
fior  oblique  and  external   rectiis.     4,  The  4th  puir  or  pntbeticn*  going  to  xhr  Mi|>en 
oblique  mu*ctii».     5.  One  of  the  br«nche*  of  the  5th.     6,  The  t>tU  pair  tr  riinT< 
difitril>UTed  to  the  external  rectus  tiiugcle.     7.  SpUeno-palattne  |^»l^^l^nn  an 
B.  Ciliary  nerves  from  the  lenticular  ganglion,  the  short  root  of  which  is  teeu  i-  ........ 

it  wl'h  the  3d  i>oir, 

f  I  Krtve  adopted  the  origin  oftliis  nerve,  jjiven  by  Dr.  Alcocki  of  DtibUn,  «t  thi»f 
of  bi'i  dif^o^eetion?.  in  the  CyclopoHlia  of  Anatniny  nnd  Pliyftiology.  Mr.  Mnjro  ilaO  1 
iIm  au'^rior  root  of  the  nerve  to  a  ftlmiU&r  origiiu 
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surface  Without  having  any  connexion  with  it,  and  may  be  followed  onwards 
to  the  inferior  max il I iiry  nerve.  The  Casserian  ganglion  divides  into  three 
branches^  the  ophthalmic,  superior  maxillary,  and  inferior  maxillary. 

The  Ophthaij^ic  Nerve  is  a  short  trunk,  beins^  not  niore  than  three 
quarters  of  au  ineh  in  length ;  it  arises  from  the  upper  ant(le  of  the  Casse- 
nan  ganglion,  beneath  the  dura  njater,  and  passes  forwards  through  the 
outer  wall  of  the  cavernous  sinus,  lying  externally  to  the  other  nerves;  it 
divides  into  three  branches.  Previoosly  to  its  division  it  receives  several 
tilaments  from  the  earoliti  pk*xus,  and  gives  olf  a  small  recurrent  nerve j 
that  passes  backwards  with  the  recurrent  branch  oi  the  fourth  nerve  betw^een 
the  two  layers  of  the  tentorium  to  the  lining  membrane  of  the  lateral  sinus. 

The  Branches  of  tlie  ophlliahnic  i\^v\^  are,  the — 

Frontal,  Lachrjinal,  Nasal. 

The  Frontal  nen'e  mounts  above  the  levator  palpebne,  and  runs  for- 
rard,  resting  upon  that  muscle,  to  the  supra-orbital  foramen,  through 
ti'hich  it  escapes  upon  the  forehead,  with  the  supra-orbital  artery.     It  sup- 
plies the  conjunctiva  and  upper  eyelid,  and  the  integument  of  the  cranium 
as  far  as  tlie  vertex. 

The  frontal  nerve  gives  off  but  one  small  branch,  the  suprfi-trothlear^ 
which  passes  inwards  above  the  pulley  of  the  superior  oblique  muscle,  and 
ascends  along  the  middle  line  of  die  forehead,  clistributing  fdnments  to  the 
*ntegument,  to  the  inner  angle  of  the  eye  and  root  of  the  uose,  uiid  to  the 
conjunctiva. 

The  Lachrymal  nerve,  the  smallest  of  the  tljree  branches  of  the  ophthal- 
mic, receives  a  filament  from  the  fourth  nerve  in  the  cavernous  sinus,  and 
posses  outwards  alnn^  the  upper  border  of  the  external  rectus  muscle,  and 
m  com|)any  with  tlie  lachrymal  artery,  to  the  lachiymal  gland,  where  it 
tl  i v  i  d  es  i  n  1 0  two  bran c h  e s .  Th  e  st  i  pe  rio  r 
branch  passes  along  the  upper  surface 
of  the  gland  and  through  a  foramen  in 
the  malar  bnne,  and  is  distributed  upon 
the  temple  and  cheek,  communicating 
with  the  subcutaneus  mala?  and  i^icial 
nenes.  The  inferior  branch  supplies 
the  lower  surface  of  die  gland  and  con- 
junctiva, and  terminates  in  the  integu- 
ment of  the  upper  lid  coraraunicating 
with  the  facial  nerve. 

The  ^^iasaI  nerve  (naso-ciliaris)  passes 
fonvards  between  tJie  two  heads  of  the 
external  rectus  muscle,  crosses  the  optic 
nerve  in  company  with  the  ophthalmic 
artery,  and  enters  the  anterior  ethmoidal 
foramen  immediately  above  the  internal 
rectus.  It  then  traverses  tfje  upper  part 
of  tlie  ethmoid  bone  to  the  cribriform 
plate,  and  passes  downwards  through 
the  slit-like  opening  by  the  side  of  the 

•  A  view  of  Ihe  dbtrUmiion  of  the  trifscinl  or  5th  pair. — I,  Ofbfr*  5.  Antrtam  of  H'.jfh 
moTp.  S.  Tongwe,  4.  l>iwer  mnxilla^  5,  Rnot  of  5(li  pair  forminjr  the  gnnglion  or 
Ciiftper.     6,   J  St  branch,  Oplithalmic,     7.  2d  braocbt  Superior  majtiUary.     8>  3t*  brtinch, 
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crista  galli  into  the  nose,  %vhere  it  divides  into  tvto  braBChes — an  inUmm 
ibranch  supplying  the  mucous  inerabrane,  near  the  anterior  openings  of  the 
nares ;  and  an  external  branch  which  passes  between  the  fibro*caiti[agcs, 
and  is  distributed  to  the  integument  at  the  extremity  of  the  nose. 

The  Branches  of  the  nasal  nerve  witliin  the  orbit  are,  the  ganglionic, 
ciliar)'j  and  infra-troehlear ;  in  the  nose  it  gives  off  one  or  two  fihimentt 
to  the  anterior  ethmoidal  cells  and  frontal  sinus.  The  ganglionic  hranch 
passes  obliquely  forwards  to  the  superior  angle  of  the  ciliary  ganglion, 
forming  its  superior  long  root.  The  ciliari/  branches  are  two  or  three  fda- 
ments  which  are  given  off  by  the  nasal  as  it  crosses  tlie  optic  nerve.  They 
pierce  the  posterior  part  of  the  sclerotic,  and  pa^s  between  that  tunic  and 
the  choroid  to  be  distributed  to  tlie  iris.  The  infra4rochlear  is  given  off 
just  as  the  nerve  is  about  to  enter  the  anterior  ethmoidal  foramen.  It 
passes  along  the  superior  border  of  the  internal  rectus  to  the  inner  angle 
of  the  eye,  where  it  communicates  with  the  supra-trochlear  nerve,  and 
supplies  tFie  lachrymal  sac,  caruncula  Iachr}'malis,  conjunctiva,  and  inner 
angle  of  the  orbit. 

The  SUPERIOR  Maxillary  Nerve,  larger  than  the  preceding,  proceeds 
from  the  middle  of  the  Casserian  ganglion  ;  it  passes  forwards  through  the 
foramen  rotund  urn,  crosses  tie  spheno-maxillary  fossa,  and  enters  the 
canal  in  ihe  door  of  Uie  orbit,  along  which  it  runs  to  the  infra-orbital  fora- 
men. Emerging  on  the  face,  beneath  the  levator  labii  superioris  muscle, 
it  divides  into  a  number  of  branches,  which  are  distributed  to  the  lower 
eyelid  and  conjunctiva,  and  to  the  muscles  and  integument  of  the  upper 
hp,  nose,  and  cheek,  forming  a  plexus  with  the  facial  nerve. 

The  Branches  of  the  superior  maxillary  nerve  are  divisible  into  three 
groups  :^ — 1.  Those  which  are  given  off  in  the  spheno-maxillary  fossa. 
2.  Those  in  the  infra-orbital  canal ;  and  3.  Those  on  the  face,  ^ 

may  be  thus  arranged ; 

C  Orbital, 
Spheno-maxillarf/Jossa^  }  Two  from  Meckel's  ganglion, 

I  Posterior  dental. 

i  Middle  dental, 

(  Anterior  dental, 

S  Muscular, 
Cutaneous. 


Infra-orUlal  caiml^ 
On  thefac€y 


The  Orbital  branch  (n.  subcutaneus  malie)  enters  the  orbit  through  the 
spheno-maxillary  fissure,  and  divides  into  two  branches,^  temporal  and 
malar;  the  temporal  branch  ascends  along  the  outer  wall  of  the  orbit,  and, 
after  receiving  a  branch  from  tlxe  lachr)  raal  nen'e,  passes  through  a  canal 

InlV>rior  miixillitTy.  fl.  Frontal  brmnrl],  tlividing  into  extemnl  biicI  intcrriBl  frunhtl  »1  14, 
10.  Lhchryniiil  brar*obtiJjvidinK  before  entering  the  lachrymnl  j^tand.  11,  N»-"<  t»rjinrti, 
Jijft  under  rbc  ligure  i*  the  long  root  of  ibe  tentkular  or  ciliary  gangt'ioii,  f 

tbe  cilinry  ner%'ea.    12.  Internal  na$aL  dieappesriag  througU  the  anterior  etr  rn« 

men.  \X  Externnl  na«aL  14.  Externat  and  internal  rronl»l.  15,  Infra-orbiutry  nenre. 
Ml.  Posterior  dental  branches.  17,  Middle  dentnl  br»nch.  18.  Anterior  dentnl  nerv*, 
jn.  Terminntin^  branches  of  infra-orbital,  called  labial  and  palpebral.  20.  Subcutaneus 
mulipor  orb] irtr  branch.  21.  Pterygoid  or  recurrent^  fVom  Meokefs  ganglion.  2^.  Fit* 
anterior  brfin<ifc<*A  of 'U]  of  5ih,  being  nerves  of  nnotion,  and  called  mnu-seter,  lampofili 
pterygoid  and  buccal,  2S.  Lingual  branch  joined  at  an  acnte  angle  by  the  cltotds  tfin* 
fmm,  24.  Inferior  dental  nerve  terminating  in»  25,  Mental  branches,  '^'i  8ii|>^ftw«J 
viojiorat  nerve.     27«  Auricular  branches.     28.  Myto<^hyoid  branch. 
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in  the  malar  bone  and  enters  the  temporal  fossa ;  it  thc?n  pierces  the  tem- 
poral muscle  and  fascia  and  is  distributed  to  the  integument  of  the  temple 
and  side  of  the  forehead,  communicating  with  the  facial  and  anterior 
auricular  nerve.  In  the  temporal  fossa  it  communicates  with  the  deep 
temporal  nerves.  The  malar j  or  inferior  branch,  takes  its  course  along 
the  lower  angle  of  the  outer  wall  of  the  orbit,  and  emerges  upon  the  cheek 
through  an  opening  in  the  malar  bone,  passing  between  the  fibres  of  the 
orbicularis  palpebrarum  muscle.  It  communicates  with  branches  of  the 
infra-orbital  and  facial  nerves. 

The  Tioo  branches  from  Meckel's  ganglion  ascend  from  that  body  to 
join  the  nerve,  as  it  crosses  the  spheno-maxillary  fossa. 

The  Posterior  dental  branches  pass  through  small  foramina,  in  the 
posterior  surface  of  the  superior  maxillary  bone,  and  running  forwards  in 
the  base  of  the  alveolus,  supply  the  posterior  teeth  and  gums. 

The  Middle  and  anterior  dental  branches  descend  to  the  corresponding 
teeth  and  gums ;  the  former  beneath  the  lining  membrane  of  the  antrum, 
the  latter  trough  distinct  canals  in  the  walls  of  the  bone.  Previously  to 
their  distribution,  the  dental  nerves  form  a  plexus  (superior  maxillary 
plexus)  in  the  outer  wall  of  the  superior  maxillary  bone  immediately  above 
the  alveolus.  From  this  plexus  the  filaments  are  given  off  which  supply 
the  pulps  of  the  teeth,  the  gums,  the  mucous  membrane  of  the  floor  of  the 
nares,  and  the  palate.  Some  gangliform  masses  have  been  described  in  , 
connexion  with  this  plexus,  one  being  placed  over  the  canine,  and  another 
over  the  second  molar  tooth. 

The  Muscular  and  cutaneous  branches  are  the  terminating  filaments  of 
the  nerve ;  they  supply  the  muscles,  integument,  and  mucous  membrane 
of  the  cheek,  nose,  and  lip,  and  form  an  intricate  plexus  with  branches 
of  the  facial  nerve. 

The  Inferior  Maxillary  Nerve  proceeds  from  the  inferior  angle  ot 
the  Casserian  ganglion ;  it  is  the  largest  of  the  three  divisions  of  the  fifth 
nerve,  and  is  augmented  in  size  by  the  anterior  or  motor  root,  which 
passes  behind  the  ganglion,  and  unites  with  the  inferior  maxillary  as  it 
escapes  through  the  foramen  ovale.  Emerging  at  the  foramen  ovale  the 
nerve  divides  into  two  trunks,  external  and  internal,  which  are  separated 
firom  each  other  by  the  external  pterygoid  muscle. 

The  External  trunks  into  which  may  be  traced  nearly  the  whole  of  the 
motor  root,  immediately  divides  into  five  branches  which  are  distributed 
to  the  muscles  of  the  temporo-maxillary  region  ;  they  are — 

The  Masseteric^  which  crosses  the  sigmoid  notch  with  the  masseteric 
artery  to  the  masseter  muscle.  It  sends  a  small  branch  to  the  temporal 
muscle,  and  a  filament  to  the  temporo-maxillary  articulation. 

Temporal ;  two  branches  passing  betw^een  the  upper  border  of  the  ex- 
ternal pterygoid  muscle  and  the  temporal  bone  to  the  temporal  muscle. 
Two  or  three  filaments  from  these  nerves  pierce  the  temporal  fascia,  and 
communicate  with  the  lachrymal,  subcutaneous  malae,  auricular  and  facial 
nerve. 

Buccal;  a  large  branch  which  pierces  the  fibres  of  the  external  ptery- 
goid, to  reach  the  buccinator  muscle.  This  nerve  sends  filaments  to  the 
temporal  and  external  pterygoid  muscle,  to  the  mucous  membrane  and 
integument  of  the  cheek,  and  communicates  with  the  facial  nerve. 
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Internal  pterygoid;  a  long  and  slender  branch,  which  passes  inwards 
to  the  internal  pter>|[^oid  muscle,  and  y^ves  filaments  in  its  conrse  to  the 
.tensor  j)alati  and  tensor  tyinpani,     This  nerve  is  reniarkiible  from  its  cau- 
nexion  with  the  otic  ganglion,  to  which  it  is  attached. 

The  InietTial  trunk  divides  into  three  branches — 

GitRtator)% 
Inferior  dental, 
Anterior  auricular* 

The  Gustatory  Nerve  descends  between  the  two  plerj'gnid  muscT' 
to  the  side  of  the  tongue,  where  it  becomes  fattened,  and  divides  inlo 
I  numerous  filaments,  which  are  distributed  to  the  papilliB  and  mucous 
'membrane. 

Jielaiions,' — It  lies  at  first  between  the  external  pterygoid  muficle  and 
the  pharynx,  next  between  the  two  pterygoid  muscles,  then  between  the 
internal  pterygoid  and  ramus  of  tlie  jaw,  and  between  the  styjo-glossus 
muscle  and  the  submaxillary  gland ;  lastly,  it  runs  along  the  side  of  the 
tongue,  resting  upon  the  hyo-glossus  muscle,  and  covered  in  by  the  myb- 
hyoideus  and  mucous  membrane. 

The  gustaiory  nerve,  while  between  the  two  pterygoid  muscles,  receives 
a  branch  from  the  inferior  dental ;  lower  down  it  is  joined  at  an  acute 
angle  by  the. chorda  tympani  which  passes  dow^nwards  in  ihe  sheath  of  the 
gustatory  to  the  submaxillary  gland,  where  it  unites  with  tlie  submaxillary 
ganglion.  On  tlie  hyo-glossus  muscle  some  branches  of  comma nicartion 
are  sent  to  the  hypoglossal,  and  in  tlie  course  of  the  nerve  several  sroalJ 
branches  to  the  mucous  membrane  of  the  fauces,  to  the  tonsils,  subinaxil* 
lary  gland,  Wharton ^s  duct,  and  sublingual  gland. 

The  Inferior  Dental  Nerve  passes  downwards  with  the  inferior  den- 
tal artery,  at  first  between  the  two  pterygoid  muscles,  and  then  between 
the  internal  lateral  ligament  and  the  ramus  of  the  lower  jaw,  to  the  dental 
foramen.  It  then  runs  along  the  canal  in  the  inferior  maxillary  bonei 
distributing  branches  (inferior  maxillary  plexus)  to  the  teeth  and  gunis% 
and  divides  into  two  terminal  branches,  incisive  and  mental.  The  indme 
branch  passes  forwards,  to  supply  the  incisive  teeth  :  the  mental  branch 
escapes  through  the  mental  foramen,  to  be  distributed  to  llje  muscles  and 
integument  of  the  chin  and  lower  lip,  and  to  the  mucous  membrane  of  the 
latter,  communicating  with  the  facial  nerve. 

The  inferior  dental  nerve  gives  off  but  one  branch,  the  mylo-hyoidean^ 
which  leaves  the  nerve  just  as  it  is  about  to  enter  the  dental  foramen- 
This  branch  pierces  the  insertion  of  the  internal  lateral  ligament,  and  de 
scentls  along  a  groove  in  the  bone  to  the  inferior  surface  of  Xiie  rovlo- 
tiyoid  muscle,  to  which,  and  to  tlie  anterior  belly  of  the  digastricus,  it  is 
distributed. 

'I"he  Antkrior  Auricular  Nerve  originates  by  two  roots,  betiwfa 
which  the  arteria  meningea  media  takes  its  course,  and  passes  directly 
backwards  behind  the  articulation  of  the  lower  jaw^,  against  which  it  rtste. 
In  this  situation  it  divides  into  tw^o  branches,  which  reunite,  and  form  i 
kind  of  plexus.  From  the  plexus  tw^o  branches  are  given  off— aj^cenditt;* 
and  descending.  The  ascending  or  temporal  brancft  sends  one  or  Xvia 
considerable  branches  of  communication  to  the  facial  nerve,  and  theJ* 
a»«cend«  in  front  of  the  ear  to  the  temporal  region,  upon  which  it  is  distn 
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bUted  in  company  with  the  branches  of  the  temporal  artery.  In  its  course* 
It  sends  filaments  to  the  temporo-maxillary  articulation,  to  the  pinna  and 
meatus  of  the  ear,  and  to  the  integument  in  the  temporal  region.  It  com- 
municates on  the  temple  with  branches  of  the  facial,  supra-orbital,  lachry- 
mal, and  subcutaneus  malae  nerve.  The  descending  branch  enters  the 
parotid  gland,  to  which  it  sends  numerous  branches ;  it  communicates 
with  the  inferior  dental  and  auricularis  magnus  nerve,  and  supplies  the 
external  ear,  the  meatus  auditorius,  and  the  temporo-maxillary  articulation, 
and  sends  one  or  two  filaments  into  the  tympanum. 

Sixth  Pais.  Abducentes. — The  abducens  nerve,  about  half  the  size 
of  the  motor  oculi,  arises  by  several  filaments  from  the  upper  constricted 
part  of  the  corpus  pyramidale  close  to  the  pons  Varolii.  Proceeding  for- 
wards from  this  origm  it  lies  parallel  with  the  basilar  artery,  and,  piercing 
the  dura  mater  upon  the  clivus  Blumenbachii  of  the  sphenoid  bone,  ascends 
beneath  that  membrane  to  the  cavernous  sinus.  It  then  runs  forwards 
along  the  inner  wall  of  the  sinus  below  the  other  nerves,  and,  resting 
against  the  internal  carotid  artery,  passes  between  the  two  heads  of  the 
externa]  rectus,  and  is  distributed  to  that  muscle.  As  it  enters  the  orbit, 
it  lies  upon  the  ophtlialmic  vein,  from  which  it  is  separated  by  a  lamina 
of  dura  mater.  In  the  cavernous  sinus  it  is  joined  by  several  filaments 
from  the  carotid  plexus,  by  one  from  Meckel's  ganglion,  and  one  from  the 
ophthalmic  nerve.  Mr.  Mayo  traced  the  origin  of  this  nerve  between  the 
fasciculi  of  the  corpora  pyramidalia  to  the  posterior  part  of  the  medulla 
oblongata;  and  Mr.  Graineer  pointed  out  its  connexion  with  the  grey 
substance  of  the  spinal  cord. 

Seventh  Pair. — The  seventh  pair  consists  of  two  nerves  which  lie  side 
by  side  on  the  posterior  border  of 
the  cms  cerebelli.    The  smaller  and  ^*^-  ^^^* 

most  internal  of  these,  and,  at  Ae 
same  time,  the  most  dense  in  tex- 
ture, is  the  facial  nerve  or  portio 
dura.  The  external  nerve,  which 
is  soft  and  pulpy,  and  often  grooved 
by  contact  with  the  preceding,  is 
the  auditory  nerve  or  portio  mollis 
of  the  seventh  pair.  Soemmering 
makes  the  auditory  nerve  the  eighth 
pair;  but,  retaining  the  classifica- 
tion of  WBlis,  we  regard  it  as 
a  part  of  the  seventh  with  the 
iacial. 

Facial  Nerve  (portio  dura). — The  facial  ner\e  arises  from  the  ipper 
part  of  the  groove  between  the  corpus  olivare  and  corj^us  restiforme,  close 
to  the  pons  Varolii,  from  which  point  its  fibres  may  be  traced  deeply  into 
the  corpus  restiforme.     The  nerve  then  passes  forwards,  resting  upon  the 

•  A  view  of  the  oripn  and  distribution  of  the  portio  mollis  of  the  7th  pair  or  auditory 
nerve.  1.  The  medulla  oblonfrata.  2.  The  pons  Varolii.  3  ancl  4.  The  crura  cerebelli 
of  the  right  side.  .*).  8th  pair.  0.  9lh  pair.  7.  The  auditory  nerve  distributed  to  tlw 
coehlen  aod  labyrinth.  8.  The  6th  pair.  9.  The  portio  dura  of  the  7th  pair.  10.  Th** 
^hTpmt.     11.  The  3d  pair. 
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cms  cerebelli,  and  comes  into  relation  with  the  auditory  nerve,  with  whldk 

.  it  enters  the  meatus  auditorius  intemus,  lying  at  first  to  the  inner  sjde  of, 

rand  then  upon  that  nene.    At  the  bottom  of  the  meaUis  i(  enters  tlie  canai 

Icxpressly  intended  for  it,  the  aqueductus  Fallopii,  and  directs  its  eoursi! 

librwards  towards  l^ie  hiatus  FaJlopH,  where  it  forms  a  gangliform  j^weUing 

[(inturaescentia  gangliformis),  and  receives  the  petrosal  bnmch  of  the  Vidian 

nerve.     It  then  curves  backwards  towards  the  tympanum^  and  descends 

along  the  inner  wall  of  that  cavity  to  the  stylo-mastoid  foramen.     Krner^* 

ing  at  the  slylo-mastoid  foramen  it  passes  forwards  within   the   parotid 

glaod,  crossing  the  external  juepilar  vein  and  external  carotid  arr<*r>%  nnd 

at  the  ramus  of  the  lower  jaw  divides  into  two  trunks,  iemporo-'  A 

cmvko-fadaL    ^Hiese  trunks  at  once  split  into  numerous  brancii  h, 

after  forming  a  numher  of  looped  communications  (pes  ansennus)  with 

each  other  over  the  masseter  muscle,  spread  out  upon  the  side  ot*  the  (vix^e^ 

"  >m  ihe  temple  to  the  neck,  to  be  distributed  to  the  muscles  of  tins  exfrn* 

ilive  region.     The  communications  which  the  facial  nene  maintains  in  its 

Icourse  are  the  following:  in  the  meatus  auditorius,  it  sends  one  or  two 

filaments  to  the  auditory  nerve ;  the  intumeseentia  gangiiformis  rereive« 

the  nervus  petrosus  superficialis  major  and  minor,  and  sends  a  twig  bade 

to  the  audilory  nerve ;  behind  the  tympanum  the  nerve  receives  one  or 

two  twigs  from  the  auricular  branch  of  the  pneumogastric ;  at  its  exit  from 

the  slyIo*mastoid  foramen  it  receives  a  twig  from  the  glosso-phur}ngealy 

and  in  the  parotid  gland  one  or  two  large  branches  from/ihe  anterior 

auricular  nerve.     Besides  tliese,  tlie  facial  nerve  has  numerous  peripheral 

ctunmunicalions,  with  the  branches  of  the  fifth  nerve  on  the  face,  and  of 

the  cervical  nerves  in  tlie  parotid  gland  and  neck.     The  numerous  com- 

ijnuntcations  of  the  facial  nerve  obtained  for  it  the  designation  of  ntrvm 

iympaiheticus  minor. 


The  Branchex  of  the  facial  nerve  ; 


Within    the 
Faihpii^ 


aqueductus 


Tympanic, 
Chorda  tympani. 


aj^  .  1    jl    { Posterior  auricular, 

J/Ur   emergrj   .t   ihe  )  j.    ,„..    oid,  ' 

stylo-^mastoid  formnen^  ^  Y\^       <       ' 


On  the  fate^ 


I  Digastric. 

J  Temporo-facia], 

(  Cemco-facial* 


The  Ti/mpanic  branch  is  a  small  filament  distributed  to  the  staf 
muscle, 

I'he  Chorda  lympani  quits  the  facial  just  before  that  ner%*e  eroer] 
from  the  stylo-mastoid  foramen,  and  ascends  by  a  distinct  canal  to 
upper  part  of  the  posterior  wall  of  the  tympanum,  where  it  enters  that 
cavity  through  an  opening  situated  between  the  base  of  the  pyTamid  and 
the  attachment  of  the  membrana  tyrapani,  and  becomes  invested  by  mo 
cous  membrane*  It  then  crosses  the  tympanum  between  the  handle  of 
Ihe  malleus  and  long  process  of  the  incus  to  the  anterior  inferior  nn^e  of 
the  cavit},  and  escapes  through  a  distinct  opening  in  the  fisstira  Glaseri, 
and  joins  the  gustatory  nerve  at  an  acute  angle  ber\veen  the  two  ptery-goid 
muscles.  Enclosed  in  the  sheath  of  the  gustatory  nerve,  it  descends  to 
die  submaxillary  gland,  where  it  unites  with  the  submaxillary  gangUoa 

The  Posterior  auricular  nerve  ascends  behind  the  car,  between 
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meatus  and  mastoid  process,  and  divides  into  an  anterior  and  a  poste- 
rior branch.  The  anterior  branch  receives  a  filament  of  communication 
from   the  auricular  branch  of  pjg  ^gg* 

the  pneumogastric  nerve,  and 
distributes  filaments  to  the  re- 
trahens  and  attoUens  aurem 
muscks  and  to  the  pinna. 
The  posterior  branch  commu- 
nicates with  the  auricularis 
mamius  and  occipitalis  minor, 
and  is  distributed  to  the  poste- 
rior belly  of  the  occipito-fron- 
talis. 

The  Stylo'hyoid  branch  is 
distributed  to  the  stylo-hyoid 
muscle. 

The  Digastric  branch  sup- 
plies the  posterior  belly  of  the 
digastricus  muscle,  and  com- 
municates with  the  glosso- 
pharyngeal and  pneumogastric 
nerve. 

The  Temporo-facial  gives  off  a  number  of  branches,  which  are  distri- 
buted over  the  temple  and  upper  half  of  the  face,  supplying  the  muscles 
of  this  region,  and  communicating  with  the  br^inches  of  the  auricular,  the 
subcutaneus  malae,  and  the  supra-orbital  nerve.  The  inferior  branches, 
which  accompany  Stenon's  duct,  and  form  a  plexus  with  the  terminal 
branches  of  the  infira-orbital  nerve. 

The  Cennco'facial  divides  into  a  number  of  branches  that  are  distri- 
buted to  muscles  on  the  lower  half  of  the  face  and  upper  part  of  the  neck. 
The  cervical  branches  form  a  plexus  with  the  superficialis  colli  nerve  over 
the  submaxillary  gland,  and  are  distributed  to  the  platysma  myoides. 

Auditory  Nerve  (portio  mollis).  —  The  auditory  nerve  takes  its  origin 
in  the  lineae  transversa  (striae  medullares)  of  the  anterior  wall  or  floor  of 
the  fourth  ventricle,  and  winds  around  the  corpus  restiforme,  from  which 
it  receives  fibres,  to  the  posterior  border  of  the  crus  cerebelli.  It  then 
passes  forwards  upon  the  crus  cerebelli  in  company  with  the  facial  nerve, 
which  lies  in  a  groove  on  its  superior  surface,  and  enters  the  meatus 

•  The  distribution  of  the  facial  nerve  and  the  branches  of  the  cervical  plexus.  1.  The 
fecial  nerve,  escaping  from  the  stylo-mastoid  foramen,  and  croHsing  the  ramus  of  tlie 
jDwer  jaw;  the  parotid  gland  has  been  removed  'n  order  to  see  tWi  nerve  more  dis- 
tinctly. 2.  The  posterior  auricular  branch;  the  digastric  and  stylo-mastoi'l  filaments 
are  seen  near  the  origin  of  xh'v  branch.  3.  Temporal  branctit:^,  commtuiicating  with 
(4)  the  branches  of  the  frontal  nerve.  5.  Facial  branches,  communicating  with  (0)  the 
infra-orbital  nerve.  7.  Facial  branches,  jcommunicating  with  (8)  the  mental  nerve. 
0.  Ccrvico-facial  branches,  communicating  with  (10)  the  superficialis  colli  nerve,  and 
forming  a  plexus  (11)  over  the  submaxillary  gland.  The  distribution  of  the  branches 
of  the  facial  in  a  radiated  direction  over  the  side  of  the  face  and  theii  /ooped  commu- 
nications constitute  the  pes  anserinus.  12.  The  auricularis  magnus  nerve,  one  of  the 
ascending  branches  of  the  cervical  plexus.  13.  The  occipitalis  minor,  ascending  along 
the  posterior  border  of  the  sterno-mastoid  muscle.  14.  The  superficial  and  deep  de- 
scending branches  of  the  cervical  plexus.  15.  The  spinal  accessory  nerve,  giving  off  a 
branch  to  the  external  surface  of  the  trapezius  muscle.  16.  The  occipitalis  migor  nerve, 
tlie  posterior  branch  of  the  second  cervical  nerve. 
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auditorius  inteinus,  and  at  the  bottom  of  the  meatua  it  divides  into  fwa 

.  branches,  cochlear  and  vestibular.     The  auditory  nene  is  soft  and  polpy 
'  in  texnjre,  and  receives  in  die  meatus  auditorius  several  filaments  iji)m  the 

facial  nerve. 

Eighth   Pair.  —  The   eighth   pair  consists  of  three   nerves^   glosso- 

phanngeal,  pneumogaf^tric,  and  spinal  accessory;  these  are  the  ninth 

lentil,  and  eleventh  pairs  of  Soemmering. 

Glosso-praryngeal  Nerve. — The  ^losso-phar}*ngeal  nerve  arises  by 

^fi\  e  or  six  filaments  from  the  groove  between  the  corpus  ohvare  and  resti 
fdrrne,  and  escapes  from  the  skull  at  the  innermost  extremity  of  tlie  jugiJar 
Joramen  through  a  distinct  opening  in  the  dura  mater,  lying  anteriorly  to 

|llie  sheadi  of  the  pneumogastric  and  spinal  acces^sory  nerves,  and  internally 
1o  the  jugular  vein.  It  then  passes  forwards  bet^'een  the  jugular  Aiein  and 
internal  carotid  artery,  to  the  stylo- |ihar}'ngeus  muscle,  and  descends 
along  the  inferior  border  of  that  muscle  to  the  hyo-glossus,  beneath  which 
it  curves  to  be  distributed  to  the  mucous  membrane  of  the  base  of  the 
tongue  and  fauces,  to  the  raucous  glands  of  the  mouth,  and  to  the  lonsik, 
While  situated  in  the  jugidar  fossa,  the  nerve  presents  two  ganglifona 
swellings ;  one  superior  (ganirlion  jugidare  of  MuHer)  of  smalt  size,  and 
involving  only  the  posterior  hbres  of  tlie  nerve ;  ttie  other  t/j/erior,  nearly 
lialf  an  inch  below  the  preceding,  of  larger  size  and  occupying  tlie  whole 
diameter  of  the  nerve,  the  ganglion  of  Anderseh*  (ganglion  pelrosum). 
The  tibres  of  origin  of  this  nen*e  may  be  traced  through  the  fasciculi 

Lof  the  corpus  restiforme  to  the  grey  substance  in  the  floor  of  llie  fourth 

rTentricle, 

The  Branches  of  the  glosso-pharyngeal  nerve  are — 

Communicating  branches  with  tlie  Facial, 

Pneumogastric, 
Spinal  accessory, 
Sympathetic. 

Tympanic, 

Muscular,  * 

Pharyngeal, 

Lingual, 

Tonsillitic. 

The  Branches  of  communication  proceed  from  the  ganglion  and  froin 
the  iijiper  part  of  the  trunk  of  the  nerve,  and  are  common  to  the  facial, 
eighth  pair»  and  sympathetic ;  they  form  a  complicated  plexus  at  the  base 
of  the  skull. 

The  Tympanic  branch  (Jacobson^s  nerve)  proceeds  from  the  ganglion 
of  Andersch,  or  from  the  tnmk  of  the  nerve  immediately  above  the  gaii* 
glion:  it  enters  a  small  bony  canal  in  the  jugular  fossa  (page  68)  and 
divides  into  six  branches,  which  are  distributed  upon  the  inner  wall  of  (he 
t}'mpanum,  and  establish  a  plexiforro  communication  (tympanic  plexus) 
with  the  sympathetic  and  fifth  pair  of  ner\'es.  The  brunches  of  dtstribu* 
lion  supply  the  fenestra  rotunda,  fenestra  ovalis,  and  Eustachian  tuhet 
«hose  of  communication  join  the  carotid  plexus,  tlie  petrosal  branch  of  thf 
V'idian  nerve,  and  the  otic  ganglion. 

•Charles  Samoet  Anderfch.     **  TractnUia   Anatomico-Phyaioiogicua   do    N»»fril 
l»orii  Hurrjnni  Aliquibus   1797/' 
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The  Muscular  branch  divides  into  filaments,  which  are  distributed  to 
tfa^  stylo-pharyngeus  and  to  the  posterior  belly  of  the  digastricus  and 
>tylo-hyoideus  muscle. 

The  Pharyngeal  branches  are  two  or  three  filaments  which  are  distri- 
buted to  the  pharynx  and  unite  with  the  pharyngeal  branches  of  the  pneu- 
mogastric  and  sympathetic  nerve  to  form  the  pharyngeal  plexus. 

The  Lingual  branches  enter  the  substance  of  the  tongue  beneath  the 
hyo-glossus  and  stylo-glossus  muscle,  and  are  distributed  to  the  mucous 
membrane  of  the  side  and  base  of  the  tongue,  and  to  the  epiglottis  and 
fauces. 

The  TonsUliUc  branches  proceed  from  the  glosso-pharyngeal  nerve  near 
its  termination ;  they  form  a  plexus  (circulus  tonsillaris)  around  the  base 
of  the  tonsil,  from  which  numerous  filaments  are  given  off  to  the  mucous 
membrane  of  the  fauces  and  soil  palate,  communicating  with  the  posterior 
palatine  branches  of  Meckel's  ganglion. 

Pneumogastric  Nerve  (vagus). — ^The  pneumoeastric  nerve  arises  by 
ten  or  fifteen  filaments  firom  the  groove  between  me  corpus  olivare  anil 
corpus  restiforme,  immediately  below  the  glosso-pharjngeal,  and  passes 
out  of  the  skull  through  the  inner  extremity  of  the  ju^lar  foramen  in  a 
distinct  canal  of  the  dura  mater.  While  situated  in  this  canal  it  presents 
a  small  rounded  ^nglion  (^nglion  jugulare) ;  and  having  escaped  from 
the  skull,  a  gangliform  sweUing  (plexus  gangliformis),  nearly  an  inch  in 
length,  and  surrounded  by  an  irregular  plexus  of  white  nen'es,  which 
communicate  with  each  other,  with  me  other  divisions  of  the  eighth  pair, 
and  with  the  trunk  of  the  pneumogastric  below  the  ffauglion.  The  plexus 
gangliformis  (ganglion  of  the  superior  laryngeal  branch,  of  Sir  Astiey 
Cooper,)  is  situated,  at  first,  behind  the  internal  carotid  artery,  and  then 
between  that  vessel  and  the  internal  jugular  vein.  The  pneumogastric 
nerve  then  descends  the  neck  within  the  sheath  of  the  carotid  vessels, 
lying  behind  and  between  the  artery  and  vein,  to  the  root  of  the  neck. 
Here  the  course  of  the  nerve  at  opposite  sides  becomes  different. 

On  the  right  side  it  passes  between  the  subclavian  artery  and  vein  to 
the  posterior  mediastinum,  then  behind  the  root  of  the  lung  to  the  (eso- 
phagus, which  it  accompanies  to  the  stomach,  lying  on  its  posterior 
aspect. 

On  the  kfl  it  enters  the  chest  parallel  with  the  left  subclavian  arterj', 
crosses  the  arch  of  the  aorta,  and  descends  behind  the  root  of  the  lung, 
and  along  the  anterior  surface  of  the  oesophagus,  to  the  stomach. 

The  fibres  of  origin  of  the  pneumogastric  nerve,  like  those  of  the  glosso- 
haryngeal,  may  be  traced  through  me  fasciculi  of  the  corpus  restiforme 
Dto  the  grey  substance  of  the  floor  of  the  fourth  ventricle. 

The  Branches  of  the  pneumogastric  nerve  are  the  following: — 

Communicating  branches  with  the  Facial, 

Glosso-pharyngeal, 
Spinal  accessory, 
Hypo-glossal, 
SympjShetic, 

Auricular, 

Pharyngeal, 

Superior  laryngeal. 
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Cardiac, 

Inferior  or  recurrtjnt  hryngea], 

Pulmoiiar}'  auterior, 

Pulmonary  posterior, 

Q*!sophageal, 

Gastric. 


Fig.  183* 


The  Brandm  of  communication  form  part  of  the  complicated  plexus  at 
tfje  base  of  the  skulL  llie  branches  to  the  ganglion  of  Andersch  are  gircii 
oifby  the  superior  ganglion  in  the  jugular  fossa. 

The  Aancular  nerve  is  given  off  from  the 
lower  part  of  the  jugular  ganglion,  or  from  the 
trunk  of  ttte  nerve  iinraediately  below,  and  »- 
ceives  immediately  after  its  origin  a  small  brsnch 
of  communication  from  the  glosso-pharyngeal. 
It  then  passes  Outwards  behind  the  jugular  vcin^ 
and  on  the  outer  side  of  that  vessel  enters  a  small 
canal  (page  68)  in  tlie  petrous  portion  of  the 
temporal  bone  near  the  stylo*roastoid  foramen* 
Guided  by  tliis  canal  it  reaches  the  descending 
part  of  the  aqueductus  Fallopii  and  joins  the  fa- 
cial nen'e.  In  tJe  aqueductus  Fallopii  tlie  auri- 
cular  nerve  gives  off'  two  small  filaments,  one  of 
which  communicates  with  the  posH?rior  auricular 
branch  of  the  facial,  while  the  other  is  distri- 
buted to  the  pinna. 

The  Pharyngeal  nen*e  arises  from  the  pnea- 
mogastric,  immediately  above  the  gangliforra 
plexus,  and  descends  behind  the  internal  carotid 
artery  to  the  upper  border  of  the  middle  constric- 
tor, upon  which  it  forms  the  pharyngeal  plena 
assisted  by  branches  from  the  glosso-pharjngeal, 
superior  laryngeal,  and  sympathetic.  The  pha- 
ryngeal plexus  is  distributed  to  the  muscles  and 
mucous  membrane  of  the  pharynx. 

The  ^perior  laryngeal  nerve  arises  from  the 
gangliform  plexus  of  the  pneumogastric,  of  which 
it  appears  to  be  almost  a  continuation ;  hence 
this  plexus  was  named  by  Sir  Astley  Cooper  the 
*^  ganglion  of  the  superior  laryntreal  branch,^* 
The  ner%  e  descends  behind  the  internal  carotid 
artery  to  the  opening  in  the  thyro-hyaideao  mem 
brane,  through  which  it  passes  with  the  superioi 
laryngeal  artery,  and  is  distributed  to  the  mucous 
membrane  of  the  larynx  and  arytenoideus  musefe* 
On  the  latter,  and  behind  the  cricoid  cartilage, 

•  Ort^n  »nd  disirthntion  of  the  «i#Htb  pair  of  nervM.  !♦  3, 4.  The  medulTs  oblonjrvis^ 
I  U  »he  corfnif  pfmrnidnte  of  on©  title.  3.  Th«  corpus  oHviire.  4.  Th©  ootpuv  rwt*- 
fitrm©,  2.  The  pans  Varolii.  5.  The  facial  nerve.  6«  Tlte  origin  of  the  gloivp'plMlxi^ 
|r*'iil  sierve,  7.  The  ganfclion  of  Anderich.  S.  The  trunk  of  the  nerve.  9.  TtM  afAmi 
•CiittMorx  nerve      10,  The  gmnglion  of  the  pneamofastrio  nerrs.     11.  Its  | 
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It  communicates  with  the  recurrent  laryngeal  nerve.  Behind  the  internal 
carotid  it  gives  off  the  external  laryngeaLbranchy  which  sends  a  twig  to  the 
pharyngeal  plexus,  and  then  descends  to  supply  the  inferior  constrictor 
and-crico-thyroid  muscles  and  thyroid  gland.  This  branch  communicates 
inferiorly  with  the  recurrent  laryngeal  and  sympathetic  nerve. 

Mr.  Hilton  of  Guy's  Hospital,  concludes  from  his  dissections*  that  the 
superior  laryngeal  nerve  is  the  nerve  of  sensation  to  the  larynx,  being  dis- 
tributed solely  (with  the  exception  of  its  external  laryngeal  branch  and  a 
twig  to  the  arytenoideus)  to  the  mucous  membrane.  If  this  fact  be  taken 
in  connexion  with  the  observations  of  Sir  Astley  Cooper,  and  the  dissec- 
tions of  the  origin  of  the  nerve  by  Mr.  Edward  Cock,  we  shall  have  ample 
evidence,  both  m  the  ganglionic  origin  of  the  nerve  and  in  its  distribution, 
of  its  sensitive  function.  The  recurrent,  or  inferior  laryngeal  nerve,  is  the 
proper  motor  nerve  of  the  larynx,  and  is  distributed  to  its  muscles. 

'Fhe  Cardiac  branches,  two  or  three  in  number,  arise  from  the  pneumo- 
gastric  in  the  lower  part  of  the  neck,  and  cross  the  lower  part  of  the  com- 
mon carotid,  to  communicate  with  the  cardiac  branches  of  the  sympathetic, 
and  widi  the  great  cardiac  plexus. 

The  Recurrent  laryngeal,  or  inferior  laryngeal  nerve,  curves  around  the 
subclavian  artery  on  the  right,  and  the  arch  of  the  aorta  on  the  left  side. 
It  ascends  in  the  groove  between  the  trachea  and  oesophagus,  and  piercing 
the  lower  fibres  of  the  inferior  constrictor  muscle  enters  the  larynx  close 
to  the  articulation  of  the  inferior  cornu  of  the  thyroid  with  the  cricoid  car- 
tilage. It  is  distributed  to  all  the  muscles  of  the  larynx  with  the  excep- 
tion of  the  crico-thyroid,  and  communicates  on  the  arytenoideus  muscle 
with  the  superior  laryngeal  nerve.  As  it  curves  around  the  subclavian 
artery  and  aorta  it  gives  branches  to  the  heart  and  root  of  the  lungs ;  and 
as  it  ascends  the  neck  it  distributes  filaments  to  the  oesophagus  and  tra- 
chea, and  communicates  Mith  the  external  laryngeal  nerve  and  sympa- 
thetic. 

The  interior  fmlmonary  branches  are  distributed  upon  the  anterior  as- 
pect of  the  root  of  the  lungs,  forming,  with  branches  from  the  great  car- 
diac plexus,  the  anterior  pulmonary  plexus. 

The  Posterior  pulmonary  branches,  more  numerous  than  the  anterior, 
are  distributed  upon  the  posterior  aspect  of  the  root  of  the  lungs,  and  are 
joined  by  branches  from  the  great  cardiac  plexus,  forming  the  posterior 
pulmonary  plexus. 

Upon  the  oesophagus  the  two  nerves  divide  into  numerous  branches, 
which  communicate  with  each  other  and  constitute  the  cesophaeeal  plexus 
which  completely  surrounds  the  cylinder  of  the  oesophagus,  and  accompa- 
nies it  to  the  cardiac  orifice  of  the  stomach. 

The  Gastric  branches  are  the  terminal  filaments  of  the  two  pneumogas- 
tric  nerves ;  they  are  spread  out  upon  the  anterior  and  posterior  surfaces 
of  the  stomach,  and  are  likewise  distributed  to  the  omentum,  spleen,  pan- 
creas, liver,  and  gall-bladder,  and  communicate,  particularly  the  right 
nerve,  with  the  solar  plexus. 

glion.  12.  lu  trunk.  13.  Its  pharyngeal  branch  forming  the  phary^igeal  plexus  (14), 
Resisted  by  a  branch  fVom  the  glosso-pharyngeal  (8),  and  one  from  the  superior  laryn 
geni  nerve  (15).  16.  Cardiac  branches.  17.  Recurrent  laryngeal  branch.  18.  Anterior 
pulmonary  branches.  19.  Pcsterior  pulmonary  branches.  20.  (Esophageal  plexus.  21. 
Chistric  branches.  22:  Origin  of  the  spinal  accessory  nerve.  23.  Its  branches  distri« 
buted  to  the  stemo-mastoid  muscle.  24.  Its  branches  to  the  trapezius  muiole. 
^  Gor*i  Hospital  Reports,  vol.  ii. 
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Spinal  Accessory  Nerve.  —  The  spinal  accessory  nerve  arises  by 

several  filaments  trom  the  side  of  the 
Fig.  i84.«  spinal  cord  as  low  down  as  the  fourth 

or  fifth  cervical  nen^e,  and  ascends 
behind  the  liga  men  turn  denticulatufa^, 
and  between  the  anterior  and  post  ' 
rior  roots  of  the  spinal  nerves,  to 
foramen  lacerum  posterius.     It  com 
manicates  in  its  course  witli  tlie  | 
tenor  root  of  the  first  cer\'ical  nerv 
and   entering  the  fommen    lacerum 
becomes  applied  against  tlie  posU'- 
rior  aspect  of  the  ganglion  jugulare 
of   the   pneumogastric,   being   con- 
tained in  the  same  sheatli  of  dura 
mater.     In  the  jugular  fossa  it  di- 

vides  into  two  branches  ;  the  smaller 

joins  the  pneumogastric  immediatelj^^f 
below  the  jugular  ganglion »  and  cotv^^B 
tributes  to  the  formation  of  the  pha- 
ryngeal nerve ;  the  larger  or  true 
continuation  of  the  nerve  passes 
backwards  behind  the  internal  jugu- 
lar vein,  and  descends  obliquely  to  the  upper  part  of  the  sterno- mastoid 
muscle.  It  pierces  the  sterno- mastoid,  and  then  passes  obliquely  across 
the  neck,  communicating  with  the  second,  third,  and  fourth  cervical 
nerves,  and  is  distributed  to  the  trapezius.  The  spinal  accessory  sends 
numerous  twigs  to  the  sterno-mastoid  in  its  passae^e  through  that  muscle, 
and  in  the  trapezius  tlie  nervous  filaments  may  he  traced  downwards  to 
its  lower  border. 

The  pneumogastric  and  spinal  accessory  nerves  together  (nenms  vagi:s 
cum  accessorio)  resemble  a  spinal  nerve,  of  which  the  former  with  its 
ganglion  is  the  posterior  and  sensitive  root,  tlie  latter  the  anterior  and 
motor  root. 

Ninth  Pair.!  IIvpoclossal  Nerve  (lingual).  The  hypoglossal  nerte 
arises  from  the  groove  between  the  corpus  pyramidale  and  corpus  olivare 

•  The  mnaiomy  of  the  tide  of  the  neck,  eliowing  the  n<Tvea  of  this  tonguo.     1.  A  /Vnjf- 
tnfiu  of  the  tcmporat  hone  contninin};  fhd  meattis  aiitlitorius  f^xternus  rno^ioid.  mul  yt] 
loid  procefii.     2.  Tho  sijrto-hyoiii  muscle.     3.  The  stylonrtos^iis.     4.  The  stflo-phn*} 
gens.     5.  The  tongue.     ♦!  The  hyogloeKus  muscle;  itn  two  portions.     7.  Thf*  '^   • 
'  glo!(8us  mu&cle.     8.  The  genio-hyoiddu* ;  they  both  arise  from  the  inner  su  tl 

symphysis  of  the   lower  jaw.     9.  The  storno-hyoid    muiicle.     10.  The  stei  1^ 

11,  The  ihyro-hyoid,  upon  whicb  the  thyro-hyoidean  braijoh  of  the  hypogloMni  nerve  i 
^cen  rarn>fying,     12.  The  omo-hyoid  crowing  the  nommun  carotid  nfttery  (13),  ami  il| 

ernn I  jugular  vein  (14).     15,  The  exbemnl  cnrolid    giving  otf  its  branches.      Ifl,  Tl 
iiiteniHJ  carotid.*    18.  The  gustatory  nerve  giving  otf  a  branoh  to  the  tuhmaxiUary  ( 
4  glion  (1S)»  and  commnnif^nlirig  ii  Httle  furiht^r  on  with  the  hypoglossal  nerve,      19,  ' 

nbm&xiilary*  or  Whonoii's  duct,  paj»»ing  forwards  to  the  subtingumi  gland.     20.  11 

rlosioph^ryngeal  nerve,  passing  in  behind  the  hyci^lo**u*  muscle.     2U  Tfs^-  ^-^ 
mI  nerve  curving  around  the  occipital  artery,     22.  The  doM^endent  noni   i 
»ng  a   ioop  with  ('23)  the    communicans    noni,  which  is  seen   to   ho  ari-M 
ttients  from  the  upper  cervical  nerves.     24,  The  pnenmfjgasirio  nerve,  em' 
1»otween  the  internal  jugtilar  voia  and  common  carotid  artery*  and  entc»riti^ 
;a.  Tlio  facial  nerve,  emerging  from  the  stylo*m4Uloid  Ibmrnon^  and  etOAiiug  H^a  ¥Uiii* 
^lal  carotid  artery. 

t  The  iwelAh  pftlr  According  to  the  &rr»ngeinent  of  Soeromennc*      • 
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Dy  ten  or  fifteen  filaments,  which  being  collected  into  two  bundles,  escape 
firom  the  cranium  through  the  anterior  condyloid  foramen.  The  nerve 
then  passes  forwards  between  the  internal  carotid  arter}'  and  internal  jugu- 
lar vein,  and  descends  along  the  anterior  and  inner  side  of  the  vein  to  a 
point  parallel  with  the  angle  of  the  lower  jaw.  It  next  curves  inwards 
around  the  occipital  artery,  with  which  it  forms  a  loop,  and  crossing  the 
lower  part  of  the  hyo-glossus  muscle  to  the  genio-hyo-glossus,  sends  fila- 
ments onwards  with  the  anterior  fibres  of  that  muscle  as  far  as  the  tip  of 
the  tongue.  It  is  distributed  to  the  muscles  of  the  tongue,  and  principally 
to  the  ^enio-hyo-glossus.  While  resting  on  the  hyo-glossus  muscle  it  is 
flattened,  and  beneath  the  mylo-hyoideus  it  communicates  with  the  gusta- 
tory nerve. 

At  its  origin  the  hypoglossal  nerve  sometimes  communicates  with  the 
posterior  root  of  the  first  cervical  nerve. 

The  Branches  of  the  hypoglossal  nerve  are : 

Communicating  branches  with  the  Pneumogastric, 

Spinal  accessory, 
First  and  second  cervical  nerves, 
Sympathetic. 

Descendens  noni, 

Thyro-hyoidean  branch, 

Communicating  filaments  with  the  gustatory  ner\'e. 

The  Commuincations  with  the  pneumogastric  and  spinal  accessory  tako 
place  through  the  medium  of  a  plexiform  interlacement  of  branches  at  the 
base  of  the  skull,  behind  the  internal  jugular  vein.  The  communications 
with  the  sympathetic  nerve  are  derived  from  the  superior  cervical  ganglion. 

The  Descendens  noni  is  a  lonff  and  slender  twig,  which  quits  £e  hypo- 
glossal just  as  that  nerve  is  about  to  form  its  arch  around  the  occipital 
artery,  and  descends  upon  the  sheath  of  the  carotid  vessels.  Just  below 
the  middle  of  tlie  neck  it  forms  a  loop  with  a  long  branch  (communicans 
noni)  from  the  second  and  tliird  cervical  nerves.  From  the  convexity  of 
this  loop  branches  are  sent  to  the  sterno-hyoideus,  sterno-thyroideus,  and 
both  bellies  of  the  omo-hyoideus  ;  sometimes  also  a  twig  is  given  off  to 
the  cardiac  plexus,  and  occasionally  one  to  tlie  phrenic  nerve.  If  the 
descendens  noni  be  traced  to  its  origin  it  will  be  found  to  be  fbrmed  by  a 
branch  from  the  hypoglossal,  and  one  from  the  first  and  second  cervical 
nerves  ;  occasionally  it  receives  also  a  filament  from  the  pneumogastric. 

The  Thyro-hyoidean  nerve  is  a  small  branch,  distributed  to  the  thyro 
hyoideus  muscle.     It  is  given  off  from  the  trunk  of  the  hypoglossal  near 
the  posterior  border  of  the  hyoglossus  muscle,  and  descends  obliquely 
over  the  great  comu  of  the  os  hyoides. 

The  Communicating  filaments,  with  the  gustatory  nerve,  are  several 
small  twigs,  which  ascend  upon  the  hyoglossus  muscle  near  its  anterior 
border,  and  form  a  kind  of  plexus  with  filaments  sent  down  by  the  gusta* 
t(»ry  nerve. 

SPINAL   NERVES. 

There  are  thirty-one  pairs  of  spinal  nerves,  each  arising  by  two  roots, 
dOi  anterior  or  motor  root,  and  a  posterior  or  sensitive  root. 

The  anterior  roots  proceed  from  a  narrow  white  line,  interior  lateral 
35 
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Fig.  185  • 


sulcus,  on  the  antero-lateral  coiunui  of  the  spinal  cord,  and  gradually  ap- 
proach towards  the  anterior  longitiidinfil  fissure  as  tliey  descead. 

The  posterior  roots,  more  regular  than  the 
anterior,  proceed  from  the  posterior  lateral 
sulcus,  a  narrow  grey  stria,  formed  by  the  in- 
ternal grey  substance  of  llie  cord.  They  are 
larger,  and  the  filaments  of  origin  more  nu- 
'\  merous  than  iJiose  of  the  anterior  roots.  In 
,^^  the  intervertebral  foramina  there  is  a  '     , 

on  each  of  llie  posterior  roots,  The 
vicril  nerve  forms  an  exception  to  ihebe  diii- 
racters ;  its  posterior  root  is  smaller  than  the 
anterior ;  it  often  joins  in  whole  or  in  part 
with  llie  spinal  accessory  nerve  and  some* 
times  with  the  hypoglossal :  there  is  frequently 
no  ganglion  upon  it,  and  when  the  ganglion 
exists  it  is  often  situated  within  the  dura 
mater,  the  latter  being  the  usual  position  of  tlie  ganglia  of  the  last  two  paint 
of  spinal  nerves* 

After  the  formation  of  a  ganglion,  the  two  roots  unite  and  constitute  a 
spinal  nerve,  which  ^*^icapes  through  the  intervertebral  foramen  and  divide 
mto  an  anterior  branch  for  the  supply  of  the  front  aspect  of  the  body,  and 
a  posterior  brunch  for  the  posterior  aspect.  In  the  first  cervical  and  two 
last  sacral  nerves  this  division  takes  place  within  the  dura  mater  ai\d  in 
tlie  upper  four  sacral  nerves  externally  to  that  cavity,  but  within  the  sacral 
canal  The  anterior  branches,  with  the  exception  of  tlie  first  two  cerviciil 
nerves,  are  larger  than  ihe  posterior ;  an  arrangement  which  is  |»ropor- 
tioned  to  the  larger  extent  of  surface  they  are  required  to  supply. 
The  Spinal  nerves  are  divided  into — 

Cervical 8  pairs. 

Dorsal ,12 

Lumbar  •         .         .         .         .  5 

Sacral  .,.•*•       6 

The  certical  nerves  pass  off  transversely  from  the  spinal  cord  ;  the  dor* 
sal  are  oblique  in  their  direction  ;  and  the  lumbar  and  sacral  vertic^U  ;  the 
latter  form  the  large  assemblage  of  nerves  at  the  termination  of  the  cord 
called  Cauda  eyui/ia. 


CF.RVICAL    NEBTES. 

The  cervical  nerves  increase  in  size  from  above  downwards ;  the  first  j 

(sub-occipital)  passes  out  of  the  spinal  canal  between  the  occipital  bon#l 
and  the  aUas  ;  and  the  last,  between  the  last  cervical  and  first  dorsal  vef- 

•  Part  of  the  cervicnl  portion  of  the  spinal  cord,  viewed  on  it»  potierior  ajpe^t;  •nd 
Mnowifif^  its  membrnneft  and  the  poftertor  roots  of  the  spinal  nerves,  l.  1.  The  ISmi 
TorigitudinaUt  posterior.  2,  2.  Xiie  posterior  roots  of  the  cervfcal  nerves ;  on  tli«  op] 
me  side  the  cnrretponding  roots  are  cut  through  near  their  origin*  3,  3,  Tlie  membfanttl 
ilentmi.  4.  The  nervus  acce^sorius^  ascending  l>etween  the  po»terior  roots  and  tha  , 
membranA  dentata ;  on  the  opposite  tide  Uiis  nerve  has  been  removed.  S«  5.  The  dura 
rriftter  or  thrca  vertebrnlis.  H,  t).  Openings  in  the  dura  mater  ibr  the  pastagia  oC  ll*e 
roots  of  the  nerves,  7,  7,  The  ganglia  on  the  posterior  roots  of  the  spinal  oar¥«a»  ^ 
The  anterior  roots  of  the  spinal  nerves.  The  posterior  roots  have  been  cut  awajf  in 
•rder  to  show  each  anterior  root,  proceeding  to  join  the  nervo  beyond  the  ganglioiu 
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tebra.  Each  nerve,  at  its  escape  from  the  intervertebral  foramen,  divides 
into  an  anterior  and  a  posterior  branch,  llie  anterior  branches  of  the  four 
upper  cervical  nerves  form  the  cervical  plexus ;  the  posterior  branches,  the 
posterior  cervical  plexus.  The  anterior  branches  of  the  four  inferior  cer- 
vical,, together  with  the  first  dorsal,  form  the  brachial  plexus. 

Anterior  Cervical  Nerves. — The  anterior  branch  of  the  first  cervical 
nerve  escapes  from  the  vertebral  canal  through  th^  groove  upon  the  poste- 
rior arch  of  the  atlas  which  supports  the  vertebral  artery,  beneath  which  it 
lies.  It  then  descends  in  front  of  the  transverse  process  of  the  atlas,  sends 
several  twigs  to  the  rectus  lateralis  and  recti  antici,  and  forms  an  anasto- 
motic loop  by  communicating  with  an  ascending  branch  of  the  second 
nerve. 

The  anterior  branch  of  the  second  cervical  nerve  at  its  exit  from  the  in- 
tervertebral forameh  between  the  adas  and  the  axis,  gives  twigs  to  the 
rectus  anticus  major,  scalenus  posticus  and  levator  anmili  scapulae  mus- 
cles, and  divides  into  three  branches,  viz.  an  ascending  branch,  which 
completes  the  arch  of  communication  with  the  first  nerve ;  and  two  de- 
scending branches,  which  communicate  with  the  third  nerve. 

The  anterior  branch  of  the  third  cervical  nerve^  double  the  size  of  the 
preceding,  divides  at  its  exit  from  the  intervertebral  foramen  into  numer- 
ous branches,  some  of  which  are  distributed  to  the  rectus  major,  longus 
colli,  and  scalenus  posticus  muscles,  while  others  communicate  and  form 
loops  and  anastomoses  with  the  second  and  fourth  nerve. 

The  anterior  branch  of  the  fourth  cervical  nerve^  of  the  same  size  with 
the  preceding,  sends  twigs  to  the  rectus  major,  longus  colli,  and  levator 
anguli  scapulae,  communicates  by  anastomosis  with  the  third,  and  sends  a 
small  branch  downwards  to  the  fifth  nerve.  Its  principal  branches  pass 
downwards  and  outwards  across  the  posterior  triangle  of  the  neck,  to- 
wards the  clavicle  and  acromion. 

The  anterior  branches  of  the  Jiflhj  sixths  seventh^  and  eighth  cervical 
nerves  will  be  described  with  the  brachial  plexus,  of  which  they  form  a 
part. 

^  CERVICAL    PLEXUS. 

The  cervical  plexus  is  constituted  by  the  loops  of  communication,  and 
by  the  anastomoses  whii^h  take  place  between  the  anterior  branches  of  the 
four  first  cervical  nerves.  The  plexus  rests  upon  the  levator  anguli  sca- 
pulae, posterior  scalenus,  and  splenius  muscle,  and  is  covered  in  by  the 
sterno-mastoid  and  platysma. 

The  Branches  of  the  cervical  plexus  may  be  arranged  into  three  growpn, 
superficial  ascendmg,  superficial  descending ;  and  deep-^ 


Superficial 
Deep 


C  Superficialis  colli, 

Jlscendingf    <  Auricularis  magnus, 

/  Occipitalis  minor. 

n«...^/«««.    )  Acromiales, 
Descending,  j  ciavicu W 

Communicating  branches, 
Muscular, 
Communicans  nom. 
Phrenic. 
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The  Superficiaiu  colli  is  formed  by  communicating  branches  from  the 
second  and  third  cervical  nerves;  it  curves  around  tlie  posterior  border, 
of  die  sterno-mastoid  and  crosses  obliquely  behind  the  external  jugular] 
vein  to  the  anterior  border  of  that  muscle,  where  it  divides  ioto  an  ascend- 
ing and  a  desceDdiug  branch ;  the  descending  branch  is  distributed  to  thfl 
integument  on  the  side  and  front  of  the  neck,  as  low  down  as  the  clavicle;] 
the  ni^cending  branch  passes  upwards  to  the  submaxillary  region,  and 
divides  into  four  or  five*  filaments,  some  of  which  pierce  Uie  platy&ma 
myoides  11  nd  supply  the  integument  as  high  up  as  die  chin  and  lower  part  j 
of  die  face,  while  others  form  a  plexus  with  the  descending  branches  of  I 
the  faciei!  nerve  beneath  the  plvUysma.     One  or  two  filaments  from  this 
nerve  accompany  the  external  jugular  vein. 

The  Auriadans  rmignus^  tlie  hirgest  of  the  three  ascending  branches  of 
the  cervical  plexus,  also  proceeds  from  the  second  and  third  cervical 
nerve;  it  cun^es  around  the  posterior  border  of  the  stemo-mastoid,  andj 
ascends  upon  that  muscle,  lyin^^  parallel  with  the  external  jugular  vein,  ta] 
the  parotid  gland,  where  it  divides  into  an  anterior  and  a  posterior  branch. 
The  anterior  branch  is  distributed  to  the  integument  over  the  parotijl 
gland,  to  the  gland  itself,  communicating  with  the  facia!  nerve,  and  to  thel 
external  ear.     The  posterior  branch  pierces  the  parotid  gland  and  crosses  J 
the  mastoid  process,  where  it  divides  into  branches  winch  supply  the  pos^i 
terior  part  of  the  pinna  and  die  integument  of  die  side  of  the  head,  andj 
communicate  with  die  posterior  auricular  branch  of  the  facial  and  witli] 
the  occipitalis  minor.     Previously  to  its  division  the  aurtcularis  magnuij 
nen'e  sends  off  several  facial  branches  which  are  distributed  to  die  cheek*.] 

The  Occipitalis  mtJior  arises  from  the  second  cervical  nerve ;  it  curvesj 
around  the  posterior  border  of  the  sterno- mastoid  above  the  precedingpj 
and  ascends  upon  that  muscle,  ptirailel  with  its  posterior  border,  to  U)€ 
lateral  and  posterior  side  of  the  head.  It  is  distributed  to  the  integument! 
and  to  the  muscles  of  this  region,  namely,  to  the  occipito-frontalis,  attoUeiii ] 
and  attrahens  aurem,  and  communicates  with  the  occipitalis  major,  auri- 
cularis  magnus  and  posterior  auricidar  branch  of  the  facial. 

The  Jlcrami/iles  and  Ciamculares  are  two  or  three  large  nerves  which 
proceed  from  tlie  fourdi  cervical  nerve,  and  divide  into  numerous  branches  | 
which  pass  downwards  over  the  clavicle,  and  are  distributed  to  the  inte*' 
gument  of  tlie  upper  and  anterior  part  of  the  chest  firom  the  sternum  to  the 
shoulder. 

The  CommunicaHng  branches  are  filaments  %vhich  arise  from  the  loop 
between  the  first  and  second  cemcal  nerve,  and  pass  inwards  to  commu- 
nicate with  the  sj'mpathetic,  the  pneurao gastric,  and  the  h}*po-glossal  i 
nerve.  The  three  first  cervical  nerves  send  branches  to  the  first  cervical 
ganglion  ;  the  fourth  sends  a  branch  to  the  trunk  of  the  sympathetic^  or 
to  the  middle  cervical  ganglion.  From  the  second  cervical  nen^e  a  hirgej 
branch  is  given  off  which  goes  to  join  the  epinal  accessory  nerve. 

The  Muscular  branches  proceed  from  the  third  and  fourth  cervical 
nerves ;  they  are  distributed  to  the  trapezius,  levator  angtili  scaptilsB,  and 
rhomboidei  muscles. 

The  Communicans  Tumi  is  a  long  slender  branch  formed  by  filaments  i 
from  ttie  first,  second,  and  third  cervical  nerves;  it  descends  upon  lli#j 
nuter  side  of  the  internal  jugular  vein,  and  forms  a  loop  with  the  desceopi 
dens  noni  ovi^  the  sheath  of  the  carotid  vessels. 
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The  Phrenic  nerve  (internal  respiratory  of  Bell)  is  formed  by  filaments 
from  the  third,  fourth,  and  fifth  cervical  nerves,  receiving  also  a  branch 
from  the  sympathetic.  It  descends  to  the  root  of  the  neck,  resting  upon 
the  scalenus  anticus  muscle,  then  crosses  the  first  portion  of  the  subclavian 
artery,  and  enters  the  chest  between  it  and  the  subclavian  vein.  Within 
the  chest  it  passes  through  the  middle  mediastinum,  between  the  pleura 
and  pericardium,  and  in  front  of  the  root  of  the  lung  to  the  diaphragm  to 
which  it  is  distributed,  some  of  its  filaments  reaching  the  abdomen  throu^ 
the  openings  for  the  oesophagus  and  vena  cava-,  and  communicating  with 
the  phrenic  and  solar  plexus,  and  on  the  right  side  ^ith  the  hepatic  plexus. 
The  left  phrenic  nerve  is  rather  longer  than  the  right,  firom  the  inclination 
of  the  heart  to  the  left  side. 

Posterior  Cervical  Nerves. — The  posterior  division  of  the  first  cer- 
vical  nerve  (sub-occipital),  larger  than  the  anterior,  escapes  from  the  ver- 
tebral canal  through  the  opening  for  the  vertebral  artery,  lying  posteriorly 
to  that  vessel,  and  emerges  into  the  triangular  space  formed  by  the  rectus 
posticus  major,  obliquus  superior,  and  obliquus  inferior.  It  is  distributed 
to  the  recti  and  obliqui  muscles,  and  ^ends  one  or  two  .filaments  down- 
wards to  communicate  with  the  second  cervical  nerve.  The  posterior 
branch  of  the  second  cervical  nerve  is  three  or  four  times  greater  than  the 
anterior  branch,  and  is  larger  than  the  other  posterior  cerncal  nerves. 
The  posterior  branch  of  the  third  cervical  nerve  is  smaller  than  the  preced- 
ing, but  larger  than  the  fourth ;  and  the  other  posterior  cervical  nerves  go 
on  progressively  decreasing  to  the  seventh.  The  posterior  branches  of 
the  fourth,  fifth,  sixth,  seventh  and  eighth  nerves  pass  inwards  Between 
the  muscles  of  the  back  in  the  cervical  and  upper  part  of  the  dorsal  region, 
and  reaching  the  surface  near  the  middle  line,  are  reflected  outwards,  to 
be  distributed  to  the  integument.  The  fourth  and  fifth  are  nearly  trans- 
verse in  their  course,  and  lie  between  the  semispinalis  colli  and  complexus. 
The  sixth,  seventh,  and  eighth  are  directed  nearly  vertically  downwards ; 
they  pierce  the  aponeurosis  of  origin  of  the  splenius  and  trapezius. 

Posterior  Cervical  Plexus. — This  plexus  is  constituted  by  the  suc- 
cession of  anastomosing  loops  and  communications  which  pass  between 
the  posterior  branches  of  the  first,  second,  and  third  cer\'ical  nerves.  It 
is  situated  between  the  complexus  and  semispinalis  colli,  and  its  branches 
are  the — 

Musculo-cutaneous,  Occipitalis  major. 

The  Musculo-cutaneous  branches  pass  inwards  between  the  complexus 
and  semispinalis  colli  to  the  ligamentum  nuchse,  distributing  muscular 
filaments  in  their  course.  They  then  pierce  the  aponeurosis  of  the  trape- 
zius and  become  subcutaneous,  sending  branches  outwards  to  supply  the 
integument  of  the  posterior  aspect  of  the  neck,  and  upwards  to  the  poste- 
rior region  of  tlie  scalp. 

The  Occipitalis  major  is  the  direct  continuation  of  the  second  cervical 
nerve ;  it  ascends  obliquely  inwards,  between  the  obliquus  inferior  and 
complexus,  pierces  the  complexus  and  trapezius  after  passing  for  a  short 
distance  between  them,  and  ascends  upon  the  posterior  aspect  of  the  head 
between  the  integument  and  occipito-frontalis,  in  company  with  the  occi- 
35* 
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Fig,  186.* 


pital  artery.  The  occipitalis  majo! 
sends  numerous  braacljes  to  the  mus- 
cles of  the  neck,  and  is  distributed 
to  the  integument  of  the  scalp,  as  fur 
forwards  as  the  nrifhlle  of  the  vertex 
of  the  head.  Its  branrhes  commu- 
nicate with  those  of  the  occipitalis 
minor. 


BRACHIAL    PLEXUS. 

Tlie  Brachial  or  axillary  pterui 
nen^es  is  farmed  by  communication! 
between  the  anterior  branches  of  tlie 
four  last  cervicid  and  first  f\on^\ 
nerve.  These  nerves  are  all  siniilar 
in  size,  and  their  mode  of  disposition 
in  the  formation  of  the  plexus  is  the 
following:  the  fifth  and  sixth  ner\* 
unite  to  form  a  common  trunk^  whi' 
soon  divides  into  two  branches; 
last  cervical  and  first  dorsal  aW 
unite  immediately  upon  their  exit 
from  the  intervertebral  foraniina,  and 
the  common  trunk  resulting  from  their 
union  after  a  short  course  also  di- 
vides into  two  branches ;  the  seventh 
nerve  passes  outwards  between 
t*ommon  trunks  of  the  two  preceding,  ami  opposite  the  clavicle  divid 
into  a  superior  branch  which  unites  mth  tlie  inferior  division  of  the  su 
rior  trunk,  and  an  inferior  branch  which  communicates  with  the  superi' 
division  of  die  inferior  trunk  :  from  these  divisions  and  communicatio 
the  brachia!  plexus  results.  The  brachial  plexus  communicates  with  the 
tenical  plexus  by  means  of  a  branch  sent  down  from  the  fourth  to  the 
fifth  nen^e,  and  by  the  inferior  branch  of  origin  of  the  phrenic  nerve,  an " 
also  sends  filaments  of  communication  to  tlie  sympathetic.  The  plexus  ' 
broad  in  the  neck,  narrows  as  it  descends  into  the  axilJa,  and  again 
larefes  at  its  lower  part  where  it  divides  into  its  six  terminal  branches, 

Iiel(iiioj}s,' — The  brachial  plexus  is  in  relation  in  the  neck  with  tlie  tw< 
scaleni  muscles,  between  which  its  nerves  issue ;  lower  down  it  is  placei 
between  tlie  clavicle  and  subcla\Hus  muscle  above,  and  the  first  rib  an 
first  serration  of  the  serratus  magnus  muscle  below.     In  the  axilla,  it 
situated  at  first  to  the  outer  side  and  then  behind  the  axillary  artery,  rej 
ing  by  its  outer  border  against  the  tendon  of  the  subscapularis  muscle.   ^ 
this  point  it  completely  surrounds  the  artery  by  means  of  the  two  cor 
wtiich  are  sent  off  to  form  the  median  nerve. 

Its  Brariches  may  be  arranged  into  two  groups^  humeral  and  descend 
ingi— 

*  A  view  orihe  hrndikl  plexus  of  nerves  and  bmnclies  of  arm*     1, 1*  Th<»  m*^h 
iiiiticuf  TTtij&cltf,  in  from  of  which  are  th«  rooia  of  the  p1exii«.    5,  2,  Tbe  itir-' 
3  The  utnnr  iiervft.     4.  Tlie  t^Mnch  to  the  biceps  moscle,     5«  The  nenrea  oi 
tf  *l'h-  phf ei)k  ncrvc  from  ibe  3d  and  4ih  cervicaL 
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Humeral  Branches,  Descending  Branches. 

Superior  muscular,  External  cutaneous, 

Short  thoracic,  Internal  cutaneous, 

Long  thoracic.  Lesser  internal  cutaneous, 

Supra-scapular,  Median, 

Subscapular,  Ulnar, 

Inferior  muscular.  Musculo-spiral, 

Circumflex. 

The  superior  Musadarnerves  are  several  large  branches  which  are  given 
off  by  the  fiftli  cervical  nerve  above  the  clavicJe ;  they  are,  a  subchuian 
branch  to  the  subclavius  muscle,  which  usually  sends 'a  communicating 
filament  to  the  phrenic  nerve :  a  rhomboid  branch  to  the  rhomboidei  mus- 
cles ;  and  frequently  an  angular  branch  to  the  levator  anguli  scapulae. 

The  Short  thoracic  nerves  (anterior)  arp  two  in  number ;  they  arise  from 
the  brachial  plexus  at  a  point  parallel  with  the  clavicle,  and  are  divisible 
into  an  anterior  and  a  posterior  branch.  The  anterior  branch  passes  for- 
wards between  the  subclavius  muscle  and  the  subclavian  vein,  and  is  dis- 
tributed to  the  pectoralis  major  muscle,  entering  it  by  its  costal  surface. 
In  its  course  it  sends  one  or  two  twigs  to  tlie  deltoid  muscle  and  gives  off 
a  branch  which  forms  a  loop  of  communication  with  the  posterior  branch. 
The  posterior  branch  passes  forward  beneath  the  axillary  artery  and  unites 
with  the  communicating  branch  of  the  preceding  to  form  a  loop,  from 
which  numerous  branches  are  given  off  to  the  pectoralis  major  and  pecto- 
ralis minor. 

The  Long  thoracic  nerve  (posterior  thoracic,  external  respiratory  of  Bell) 
is  a  lonor  and  remarkable  branch  arising  from  the  fourth  and  fifth  cervical 
nerves,  immediately  after  their  escape  from  the  intervertebral  foramina. 
It  passes  down  behind  the  plexus  and  axillary  vessels,  resting  on  the  sca- 
lenus posticus  muscle ;  it  tnen  descends  along  the  side  of  the  chest  upon 
the  serratus  magnus  muscle  to  its  lowest  serration.  It  sends  numerous 
filaments  to  this  muscle  in  its  course. 

The  Suprascapular  nerve  arises  above  the  clavicle  from  the  fifth  cervical 
nerve  and  descends  obliquely  outwards  to  the  supra-scapular  notch ;  it 
then  passes  through  the  notch,  crosses  the  supra-spinous  fossa  beneath  the 
supra-spinatus  muscle,  and  passing  in  front  of  the  concave  margin  of  the 
spine  of  the  scapula  enters  the  infra-spinous  fossa.  It  is  distributed  to  the 
supra-spinatus  and  infira-spinatus  muscle. 

llie  Subscapular  nerves  are  two  in  number ;  of  which  one  arises  firom 
the  brachial  plexus  above  the  clavicle,  the  other  from  the  posterior  aspect 
of  the  plexus  within  the  axilla.  They  are  distributed  to  the  subscapularis 
muscle. 

The  Inferior  muscular  nerves  are  two  or  three  branches  which  proceed 
from  the  lower  and  back  part  of  the  brachial  plexus,  and  are  distributed 
to  the  latissimus  dorsi  and  teres  major.  The  former  of  these  is  the  longer, 
and  follows  the  course  of  the  subscapular  artery. 

The  terminal  branches  of  the  plexus  are  arranged  in  the  following  order : 
ihe  external  cutaneous,  and  one  head  of  the  median  to  the  outer  side  of 
the  arteiy ;  the  other  head  of  the  median,  internal  cutaneous,  lesser  internal 
cutaneous,  and  ulnar,  upon  its  inner  side ;  and  the  circumflex  and  mus- 
culo-spiral tfe..Ind. 
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The  External  CtrrANEotrs  Neeve  (rousculo-cutaneous,  perfo/ans  Cas- 
serii)  arises  from  the  brachial  plexus  in  common  with  the  external  head  of 
the  median  ;  it  j>ierces  the  coraco-brachialis  muscle  and  passes  between 
the  biceps  and  brachialis  anticus,  to  the  outer  side  of  the  bend  of  the  d 
h(>\\\  where  it  perforates  tlie  fascia,  and  divides  into  an  external  and  in- 
ternal bnmeh.  The  branches  pass  behind  the  median  cephalic  vein,  the 
external^  the  larger  of  the  two,  taking  the  course  of  the  radial  vein  and 
communicating  with  the  branches  o[  the  radial  nerve  on  the  back  of  the 
fc  band ;  the  internal  and  smaller  following  the  direction  of  the  supinator 
longus,  commuutcating  with  the  interiud  cutaneous,  and  at  the  lower  third 
of  the  fore-arm  sending  otTa  twig,  which  accompanies  the  radial  artery  to 
the  wrist,  and  distributes  filaments  to  the  synovial  membranes  of  the  joint 

The  external  cutaneous  nerve  supplies  the  eoraco-brachialis,  bire|)S  and 
brachiahs  anticus  in  the  upper  arm,  antl  the  integument  of  the  outer  side 
of  the  fore- arm  as  far  as  the  wrist  and  hand. 

The  Internal  Cutaneous  Nerve  is  one  of  the  internal  and  smaller  of 
the  branches  of  the  axillary  plexus;  it  arises  from  the  plexus  iji  common 
with  the  ulnar  and  internal  head  of  the  median,  and  passes  down  the  inner 
sitie  of  the  arm  in  company  with  the  basilic  vein,  giving  otT  several  cuta- 
neous filaments  in  its  course.  At  about  the  middle  of  the  upper  arm  it 
pierces  die  deep  fascia  by  the  side  of  the  basilic  vein  and  divides  into  two 
branches,  anterior  and  posterior.  The  anterior  branch,  the  lar^**r  of  the_ 
two,  divides  into  several  branches  which  pass  in  front  of,  and 
behind,  tlie  median  basilic  vein  at  tlie  bend  of  the  dbow%  and  dr 
the  course  of  the  palmaris  longus  muscle  to  the  wrist,  distributing  tilamenti 
to  the  integument  in  their  course  and  communicating  with  the  antenof 
branch  of  the  external  cutaneous  on  the  outer  side,  and  its  own  posterior 
branch  on  the  inner  side  of  the  fore-arm.  The  posterior  branch  sends  off 
several  twigs  to  the  integument  over  the  inner  condyle  and  olecranon,  and 
then  descends  the  fore-arm  in  the  course  of  the  ulnar  vein  as  fiir^m 
wrist,  supplving  the  integument  on  the  inner  side  of  the  fore-arm 
rommunicating  with  the  anterior  branch  of  the  same  nerve  in  fronts  and 
the  dorsal  branch  of  the  ulnar  nerve  on  the  w  rist- 

The  Lesser  Internal  Cutaneous  Nerve,  or  nen^e  of  Wrisbtrg^  the 

smallest  of  the  branches  of  the  brachial  plexus,  is  very  irregular  in  point 
of  origin.  It  is  a  long  and  slender  nerv^e,  and  usually  arises  from  the 
common  tmnk  of  the  last  cervical  and  first  dorsal  nerve.  Passing  dowi>* 
wards  into  the  axillary  space  it  communicates  with  the  external  hranrh 
of  the  first  in tercosto- humeral  nerve,  and  descends  on  the  inner  side  of 
t!ie  internal  cutaneous  nerve,  to  the  middle  of  the  posterior  aspect  of  the 
iipper  arm,  where  it  pierces  the  fascia  and  is  distributed  to  the  intepmkrnT 
of  the  elbow,  communicating  with  filaroenbi  of  the  posterior  branch  i 
internal  cutaneous  and  with  the  spiral  cutaneous*  In  its  course  h  j^i 
off"  two  or  three  cutaneous  filaments  to  the  integument  of  the  inner  an 
anterior  aspect  of  the  upper  arm. 

The  Meui AN  Nerve  has  received  its  name  from  taking  ' 
tnc  midtlle  of  the  fore-arm  to  the  palm  of  the  hand  ;  it  is,  ll 
mediate  in  position  between  the  radial  and  ulnar  nerves*     Jt  coitin 
Ijy  two  heads,  which  embrace  the  axillary  artery ;  lies  at  first  to  the  oq| 
«ide  of  the  brachial  artei^,  w^hich  it  crosses  at  its  middle ;  and  descrndi 
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on  its  inner  side  to  the  bend  of  the  elbow.  It 
inen  passes  bf  tween  the  two  heads  of  the  [pronator 
radii  tf  res  and  tiexor  sublimis  digitonjiii  muscles, 
And  runs  down  the  fbre-arm,  between  the  llexor 
sublimis  and  profundus,  and  beneath  the  annular 
ligar^ient,  into  the  pahn'of  the  hand. 

The  Branches  of  the  mediiin  nerve  are, — 


Fir  187,« 


Muscular, 

A  nt  crio  r  i  n  te  rosseous, 

Superficial  palmar, 

Digital. 


■         The  Miscular  branches  are  given  off  by  the 

I      nerve  at  the  bend  of  the  elbow  ;  rliey  are  di&tri- 

I      buted  to  all  the  museles  on  the  :tnierlor  aspect  ^ 

I  of  the  fore-arra,  with  the  exception  of  tfie  flexor 
carpi  ulnaris,  and  to  the  periosteum.  The  branch 
to  ihe  pronator  radii  teres  sends  off  relleeted 
branches  to  the  elbow  joint. 

The  Jhderior  InterosseoiLs  is  a  large  branch  ac- 
companyincr  tlte  anterior  interosseous  artery,  and 
^iipplyinjgj  the  deep  layer  of  muscles  in  llie  fore- 
arm* It  passes  beneath  the  pronator  quadratus 
tnnscle^  and  pierces  the  interosseous  membrane 
near  the  wrisl.  On  reacliint;  the  postenor  aspect 
of  the  wrist  it  joins  a  large  and  remarkable 
ganglion  which  gives  ofiVa  number  of  branches  for 
the  supply  of  the  joint* 

The  Supprjidal  palmar  branch  arises  from  the  median  nerve  at  about 
the  lower  fourth  of  the  fore-arm  ;  it  crosses  the  annular  ligament,  and  is 
distributed  to  tlie  integument  over  the  ball  of  the  tlmmb  and  in  the  palm 
of  the  hand* 

The  median  nerve  at  its  termination  in  the  palm  of  the  hand  is  spread 
out  and  flatteiied,  and  divides  into  six  branches,  one  muscular  and  five 
digital.  The  muscular  branch  is  tlistri buted  to  the  muscles  of  the  ball  of 
the  thumb.  The  di^r'thd  branches  sentl  tvvi^s  to  the  lumbricales  muscles 
and  are  thus  arranged :  two  pass  outwards  to  the  thumb  to  sup)>ly  its 
borders;  one  to  the  radial  side  of  the  index  finger;  one  subdivitJes  for 
the  supply  of  the  adjoining  sides  of  the  index  and  middle  fmgers;  and 
the  'eraaining  one,  for  the  supply  of  the  adjoining  sides  of  the  middle  and 
rinfif*  fingers.  The  digital  nerves  in  their  course  along  the  fingers  are 
situated  to  the  inner  side  cf  tlie  digital  arteries.  Opposite  the  base  of  the 
first  phalanx  each  nerve  givLS  off  a  dorsal  branch  which  runs  along  the 
border  o(  the  dorsum  of  the  finger.  Near  the  extremity  of  the  llngei  the 
digital  nerve  divides  into  a  palifutr  and  a  dorsal  branch  ;  the  former  sup- 
plying the  sentient  extremity  of  the  finger,  and  the  latter  the  structures 
around  and  beneath  the  iiaiL  The  digital  nerve  maintains  no  communica 
tion  with  its  fellow  of  the  opposite  side. 

•  Ni*rv«s  of  front  of  fotc-nrm.  I,  Med  inn  ntTVe*  2.  Anterior  branch  of  miisciiio 
spiral  Of  rmlini  nerve.  U.  Uinnr  nerve.  4.  Division  of  medinu  nervts  in  thie  palm 
In  ttiQ  thumt),  ]$(,  2(1,  and  rndini  side  of  3d  ftngcr,     5.  Division  of  ulnar  nerve  to  uliisi 


■ide  of  34J  njtd  both  sided  of  4th  finger. 
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ULNAR    NERVE. 


The  Ulnar  Nerve  is  somewhat  smaller  than  the  medinn,  hehma  wnica 
it  lies,  ^aduully  diverging  from  it  in  its  course.  It  arises  from  the  bra* 
chial  plexus  in  common  with  the  internal  head  of  the  mediaij  and  the  m- 
temal  cutaneous  nerve,  and  runs  down  the  inner  side  of  the  arm,  to  the 
groove  between  the  internal  condyle  and  olecranon,  resting  upon  the 
mtemal  head  of  the  triceps,  and  accompanied  t>y  the  inferior  profunda 
arieiy.  At  the  elbow  it  is  superficial,  and  supported  by  the  inner  con- 
dyle, against  which  it  is  easily  compressed,  giving  rise  to  the  thrilling 
sensation  ^along  the  inner  side  of  the  fore-arm  and  hitle  finger,  ascribed  to 
striking  the  "  funny  bone,"  It  then  passes  between  the  two  hea(h  of  the 
flexor  carpi  uhiaris  and  descends  along  the  inner  side  of  the  fore-arm, 
crosses  the  annular  ligament,  and  divides  into  two  branches,  superficbl 
and  deep  palmar.  At  the  comniencement  of  the  middle  third  of  the  fore* 
arm,  it  becomes  applied  against  the  artery ,  and  lies  lo  its  ulnar  side,  as 
far  as  the  hand. 

•  The  Bramhes  of  the  ulnar  nen  e  are — 
Fig-  188.» 

Muscular  in  the  upper  arm, 

ArticuUir, 

Muscular  in  the  fore-arm, 

Anastomotic  J 

Dorsal  branch, 

Superficial  palmar^ 

Deep  palmar* 

The  Muscular  branches  in  the  upper  arm  arej 
few  filaments  distributed  to  tlie  triceps* 

The  jJriiatlar  branches  are  several  fdamenls 
tlie  elbow  joint,  which  are  given  off  fron*  the  nenj 
as  it  lies  in  the  groove  between  the  inner  condyl 
and  the  olecranon. 

I'lic  JMmcular  branches  in  the  fore-arm  arc  dis- 
tributed to  the  flexor  carpi  ulnaris  and  flexor  pro* 
fundus  digitorura  muscle. 

The  Afifjslomotk  branch  (n,  cutaneus  pahnans 
ulnaris)  is  a  small  nerve  which  arises  Uc^m  the  ulnar 
at  about  tiie  middle  of  the  fore- arm,  and  divides 
into  a  deep  and  a  superficial  b.^nch  ;  the  former  ac* 
companies  the  ulnar  arter},  the  latter  pierces  the 
deep  fascia,  and  is  distributed  to  the  integument, 
►  communicaiing  with  the  posterior  branch  of  llie  in- 
ternal cutaneous  nerve. 

The  Darsfil  branch  passes  backwards  beneath  the 

tendon  of  the  flexor  carpi  ulnaris,  at  Uie  lower  third 

of  the  fore-arm,  and  divides  into  branches,  which 

jsupply  the  integument  and  two  fingers  and  a  half  on  the  posterior  aspect 

of  the  hand,  communicating  willi  the  internal  cutaneous  and  radial  nerve. 

Toe  Supcrjicial  palmar  branch  divides  into  three  filaments,  which  axe 

*  A  view  of  the  nerves  on  the  dor&al  sspeci  of  the  /bremrm  ttnd  hftiid.    1,  L  Tilt  iilimr 

nrrve.  2^  2.  The  p<i»tenor  imerosseous  n«tnre»  3*  Termiimiion  of  U*e  norv tt«  mtmncuA 
(tumcri.  4.  The  dorNiIis  ciirpi,  a  branch  of  the  mdial  nerve.  6,  ii,  A  bock  viewof  ih» 
ilig^ml  ncrvef.     0>  Borfat  branch  of  Uie  utrmr  ncne. 
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distributed,  ofxe  to  the  ulnar  side  of  the  little  finger,  one  to  the  adjoining 
borders  of  the  little  and  ring  fingers,  and  a  communicating  branch  to  join 
the  median  nerve. 

The  Deep  palmar  branch  passes  between  the  abductor  and  flexor 
minimi  digiti,  to  the  deep  palmar  arch,  supplying  the  muscles  of  the  little 
finger,  and  the  interossei  and  other  deep  structures  in  the  palm  of  the 
hand. 

The  MuscuLO-spiRAL  Nerve,  the  largest  branch  of  the  brachial  plexus, 
arises  fi*om  the  posterior  part  of  the  plexus  by  a  common  trunk  with  the 
Circumflex  nerve.  It  passes  downwards  from  its  origin  in  front  of  the 
tendons  of  the  latissimus  dorsi  and  teres  major  muscle,  and  winds  around 
the  humerus  in  the  spiral  groove,  accompanied  by  the  superior  profunda 
artery,  to  the  space  between  the  brachialis  anticus  and  supinator  longus, 
and  thence  onwards  to  the  bend  of  the  elbow,  where  it  divides  into  two 
branches,  the  posterior  interosseous  and  radial  nerve. 

The  Branches  of  the  musculo-spiral  nerve  are — 

Muscular,  Spiral  cutaneous. 

Radial,  Posterior  interosseous. 

The  Muscular  branches  are  distributed  to  the  triceps,  to  the  supinator 
longus,  and  to  the  extensor  carpi  radialis  longior. 

The  Spiral  cutaneous  nerve  pierces  the  deep  fascia  immediately  below 
the  insertion  of  the  deltoid  muscle,  and  passes  down  the  outer  side  of  tlie 
fore-arm  as  far  as  the  wrist.     It  is  distributed  to  the  integumeat. 

The  Radial  nerve  runs  along  the  radial  side  of  the  fore-arm  to  the  com- 
mencement of  its  lower  third ;  it  then  passes  beneath  the  tendon  of  the 
supinator  longus,  and  at  about  two  inches  above  the  wrist  joint  pierces 
the  deep  fascia,  and  divides  mto  an  external  and  an  internal  branch. 
The  external  branchy  the  smaller  of  the  two,  is  distributed  to  the  outer 
border  of  the  hand  and  thumb,  and  communicates  with  the  posterior 
branch  of  the  external  cutaneous  nerve.  The  internal  branch  crosses  the 
direction  of  the  extensor  tendons  of  the  thumb,  and  divides  into  several 
filaments  for  the  supply  of  the  ulnar  border  of  the  thumb,  the  radial  border 
of  the  index  finger,  and  the  adjoining  borders  of  the  index  and  middle 
fingers.  It  communicates  on  the  back  of  the  hand  with  the  dorsal  branch 
of  the  ulnar  nerve. 

In  the  upper  third  of  the  fore-arm  the  radial  nerve  lies  beneath  the 
border  of  the  supinator  lon^s  muscle.  In  the  middle  third  it  is  in  rela- 
tion with  the  radial  artery  lying  to  its  outer  side.  It  then  quits  the  artery, 
and  passes  beneath  the  tendon  of  the  supinator  longus,  to  reach  the  back 
of  the  hand. 

The  Posterior  interosseous  nerve^  somewhat  larger  than  the  radial,  sepa- 
rates from  the  latter  at  the  bend  of  the  elbow,  pierces  the  supinator  brevis 
muscle,  and  emerges  from  its  lower  border  on  the  posterior  aspect  of  the 
fore-arm,  where  it  divides  into  branches  which  supply  the  whole  of  the 
muscles  on  the  posterior  aspect  of  the  fore-arm.  One  branch,  longer  than 
the  rest,  descends  to  the  posterior  part  of  the  wrist,  and  forms  a  large 
ffangliform  swelling  (the  common  character  of  rierves  which  supply  joints) 
Dom  which  numerous  branches  are  distributed  to  the  wrist  joint 
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DORSAL    NERVES. 


The  Circumflex  Nerve  arises  from  the  posterior  part  of  the  bmchiRl 
plexus  by  a  common  trunk  ulih  the  musculo-spiral  nen*e.  It  pusoes 
downwards  over  the  border  of  the  subscapularis  muscle,  winds  arouod 
the  neck  of  the  humerus  with  the  posterior  circuratiex  artery,  and  ter* 
minates  by  dividing  into  numerous  branches,  which  supply  die  deltoid 
muscle. 

The  Branches  of  the  circumflex  nerve  are  muscular  and  cutaneov 
The  Muscular  branches  are  distributed  to  the  subscapularis,  teres  mine 
Teres  major,  latissimus  dorsi,  and  deltoid.  The  Cutaneous  brand) 
pierce  the  deltoid  muscle,  and  are  distribtiled  to  the  integument  of 
shoulder.  One  of  these  cutaneous  branches  (cutaneus  brachii  superior), 
larger  than  the  rest,  winds  around  the  posterior  border  of  the  deltoid,  aad 
divides  into  filaments  which  pass  in  a  radiating  direction  across  the 
slioulder,  and  are  distributed  to  die  integument. 


DORSAL    NERVES, 

The  dorsal  ner\'es  are  twelve  in  number  on  each  side ;  the  first  appean 
between  the  first  and  second  dorsal  vertebra^  and  the  last  between  the 
twelfth  dorsal  and  first  lumbsir.  They  are  smaller  than  the  lower  cenical 
nerves,  and  diminish  gradually  in  size  from  the  first  to  the  tenth,  ami  then 
increase  to  die  twelfth.  Each  nerve,  as  soon  as  it  has  escaped  from  thf 
intenertebral  foramen,  divides  into  two  branches;  a  dorsal  brand)  aod 
the  true  intercostal  nerve. 

The  Dorsal  branches  pass  directly  backwards  between  the  transverse 
processes  of  ihe  vertebne,  lying-  internally  to  the  anterior  costo-transverae 
ligament,  where  each  nerve  divides  into  an  anterior  or  muscular  and  a 
posterior  or  musculo-cutaneous  brunch*  The  mmcular  branch  enters  the 
substance  of  the  muscles  in  the  direction  of  a  line  corresponding  with  the 
interval  of  separation  between  the  longissimus  dorsi  and  sacro-lumbiilis, 
and  is  distribuied  to  the  muscles  of  die  back,  its  terminal  filaments  reach- 
ing to  the  iiitegumenL  The  ijiuscith-cittaneons  branch  passes  inwardsj, 
crossing  die  semispinalis  dorsi  to  the  spinous  processes  of  tlie  dorsal  verte- 
brae, giving  off  muscular  branches  in  its  course  ;  it  then  pierces  tlie  apo- 
neurosis of  origin  of  the  trapezius  and  latissimus  dorsi,  and  divides  mto 
branches  which  are  inclined  outw^ards  beneath  the  integument  to  which 
they  are  distributed* 

The  dorsal  branch  of  the ^n^^  dorsal  nerve  resembles  in  its  mode  of  dis* 
tribulion  the  dorsal  branches  of  the  last  cervical.  The  dorsal  branchrs  of 
the  last  Jour  dorsal  nerves  pass  obliquely  downwards  and  outwards  into 
the  substance  of  the  erector  spiiia?  in  the  situation  of  the  interspace  betixeen 
the  sacro-lumbalis  and  longissimus  dorsi.  After  supplying  the  erector 
spinae  and  communicating  frt ely  with  each  other  they  approach  the  surfece 
along  the  outer  border  of  the  sacro-lumbalis,  where  they  pierce  ihe  ajjo- 
neuroses  of  the  Iransversalis,  internal  oblique,  serratiis  posticus  infenor, 
and  latissimus  dorsi,  and  divide  into  internal  bramhes  which  supply  the 
integument  in  the  lumbar  region  upon  the  middle  line,  and  external  hrantha 
wnicli  are  distribute**  to  die  integument  upon  the  side  of  the  lumbar  and 
in  the  gluteal  region. 

IxTtKCosTAi.  Nfrvks, — Thc  hdercostal  nen^es  receive  one  or  two  fila- 
ments from  die  adjoining  ganglia  of  the  s)'mpathetic,  and  pass  forwards  w 
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the  intercostal  space  with  the  intercostal  vessels,  Ij^ing  below  the  veins  ana 
artery,  and  supplying  the  intercostal  muscles  in  their  course.  At  the  termi- 
nation of  the  intercostal  spaces  near  the  sternum,  the  nerves  pierce  the  in- 
tercostal and  pectoral  muscles,  and  incline  downwards  and  outwards  to  be 
distributed  to  the  integument  of  the  mamma  and  front  of  the  chest.  Those 
which  are  situated  between  the  false  ribs  pass  behind  the  costal  cartilages, 
and  between  the  transversalis  and  obliquus  internus  muscles,  and  supply  the 
rectus  and  the  integument  on  the  front  of  the  abdomen.  The  first  and  last 
dorsal  nerves  are  exceptions  to  this  distribution.  The  anterior  branch  of  the 
first  dorsal  nerve  divides  into  two  branches;  a  smaller,  which  takes  its 
'  course  along  the  under  surface  of  the  first  rib  to  the  sternal  extremity  of 
the  first  intercostal  space ;  and  a  larger,  which  crosses  obliquely  the  neck 
of  the  first  rib  to  join  the  brachial  plexus.  The  last  dorsal  nerve,  next  in 
size  to  the  fii:st,  sends  a  branch  of  communication  to  the  first  lumbar  nerve, 
to  assist  in  forming  the  lumbar  plexus. 

'  The  Branches  of  each  intercostal  nerve  are,  a  muscular  twi^  to  ikie  in- 
tercostal and  neighbouring  muscles,  and  a  cutaneous  branch  which  is  given 
oflTat  about  the  middle  of  tlie  arch  of  the  rib.  The  first  intercostal  nerve 
has  no  cutaneous  branch.  The  cutaneous  branches  of  the  second  and 
third  intercostal  nerves  are  named,  from  their  origin  and  distribution,  in- 
UrcostO'humeral, 

The  First  Intercosto-humeral  Ner\'e  is  of  large  size ;  it  pierces  the 
external  intercostal  muscle  of  the  second  intercostal  space,  and  divides 
into  an  internal  and  an  external  branch.  The  internal  branch  is  distri- 
buted to  the  integument  of  the  inner  side  of  the  arm.  The  external  branch 
communicates  with  the  nerve  of  Wrisberg,  and  divides  into  filaments  which 
supply  the  integument  upon  the  inner  and  posterior  aspect  of  the  arm  as 
far  as  the  elbow.  This  nerve  sometimes  takes  the  place  of  the  nerve  of 
Wrisberg. 

The  Second  Intercosto-humeral  Nerve  is  much  smaller  than  the 
preceding ;  it  emerges  from  the  external  intercostal  muscle  of  the  third 
intercostal  space  between  tlie  serrations  of  the  serratus  magnus  muscle,  and 
divides  into  filaments  which  are  distributed  to  the  integument  of  the 
shoulder.  One  of  these  filaments  may  be  traced  inwards  to  the  integu- 
ment of  the  mamma.  The  two  intercosto-humeral  nerves  not  unfirequently 
communicate  previously  to  their  distribution. 

The  cutaneous  branches  of  the  fourth  and  Jiflh  intercostal  nerve  send 
anterior  twigs  to  the  integument  of  the  mammary  gland  and  posterior  fila- 
ments to  the  scapular  region  of  the  back.  The  cutaneous  branches  of  the 
remaining  intercostal  nerves  reach  the  surface  between  the  serrations  of 
the  serratus  magnus  muscle  above  and  the  external  oblique  below,  and 
each  nerve  divides  into  an  anterior  and  a  posterior  branch ;  the  former 
being  distributed  to  the  integument  of  the  antero-lateral,  and  the  latter  to 
that  of  the  lateral  part  of  the  trunk. 

The  cutaneous  branch  of  the  last  dorsal  nerve  is  remarkable  for  its  size 
(n.  clunium  superior  anticus) ;  it  pierces  the  internal  and  external  oblique 
muscled,  crosses  the  anterior  part  of  the  crest  of  the  ilium,  and  is  distri- 
buted to  the  integument  of  the  gluteal  region  as  low  down  as  the  trochanter 
msyor. 

36 
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LUMBAR   PLEXUS. 
LUMBAR     NEBVES. 


.^^ 


There  are  five  pairs  of  lumbar  nerves,  of  which  the  first  makes  its  ap- 
pearance between  thf  first  and  second  lumbar  verttbrae,  and  the  hist  be- 
tween ihe  filth  lumbar  and  the  base  of  tlie  sacmnu     The  ort^mor  branches 
increase  in  size  from  above  downwards.     They  communicate  at  their  ori- 
rgin  with  the  lumbar  giuijijlia  of  the  sympathetic,  and  pass  obliquely  om- 
■^rards  behind  the  psoas  magnus  or  between  its  fasciculi,  sending^  twigs  to 
Ihiit  muscle  and  to  the  quadratus  lumborum.     In  thissiluation  each  nerre 
livides  into  two  branches,  a  superior  branch  which  ascends  to  form  a  loop 
r»f  communication  with  llie  nerve  above,  and  an  inferior  branch  whicn 
►.descends  to  join  in  like  manner  the  nerve  below,  the  communications  and 
anastomoses  which  are  thus  established  constituiing  tlie  iurabar  plexus, 

Ttie  posterior  branches  diminish  in  size  from  above  dowo^^^rds ;  they 
pass  backwards  between  the  transverse  processes  of  the  corresponding 
vertebrce,  and  each  nerve  divides  into  an  internal  and  an  external  braoehl 
The  internal  branch,  the  smaller  of  the  two,  passes  inwards  to  be  dtsCii- 
buted  to  ihe  rauhifidus  spina?  and  interspinales,  and  becoming  cutaneous 
snjjplies  the  integ^u meat  uf  the  lumbar  region  on  the  middle  line.  The 
txtetnai  branches  communicate  with  each  otlier  by  severul  loops,  and  after 

supplying  the    deeper    muscles^ 
Pig.  ISO.*  pierce  the  sacro-lumbalis  to  reach 

the  integniroent  to  which  they  are 
distributed.  The  external  branches 
of  the  three  lower  lumbar  nerves 
(nervi  cluniura  superiores  postici) 
descend  over  the  superior  part  of 
the  crest  of  the  ilium,  and  are  dis- 
tributed to  tlie  integument  of  ibe 
gluteal  region, 

LDMBAR    PLEXtrS* 

Tlie  Lumbar  plexxis  is  formed 
by  tlie  communications  and  ana^ 
torn  OSes  which  take  place  between 
the  anterior  branches  of  the  five 
lumbar  nerves,  and  between  the 
latter  and  the  last  dorsjtU  It  is 
narrow  above  and  iri 
breadth  inferiorly,  and 
between  the  transverse  [irocenes 
of  the  lumbar  vertebrae  and  the 
quadratus  lumborum  behind^  and 
tlie  psoas  magnus  muscle  in  front 

•  A  view  of  the  lambftr  anM  ischiatic  plexus  und  the  l>r«nrhe«  of  xhr  former.  II. 
Tlie  hodiea  of  ihe  luinhnr  vertelirir.  13,  The  psojis  moirnus  miiscl*.  IL  The  ittoeuf 
litternus  muftcle.  15.  The  qimdmlus  lunitjonitn  muw;le,  16.  Tbf  (1i«phra«m,  12,  Tfc* 
lliree  brcMid  musclei  of  the  nbilomen,  17^ The  Mirloriy«.  1.  The  luinlmr  ptexiit.  % 
The  tftchiatic  plexus*  3,  3.  AbdominCMiMirnJ  nervea,  4,  En  n*  run  I  cuiAheou»  u^nt 
(<niniinr>-cittftneoti»),  5,  6,  7.  Ciiiiirjeous  bmnehe*  from  (6)  The  nnterior  ct\trm\  niirf^ 
l^.  The  freniio^ruml  nerve  or  tpermnucu*  externui,  lU,  lU.  The  lowat  termloMioii  fli 
ili«  lereftt  tytnptiitietic. 
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Hie  Branches  of  the  lumbar  plexus  are  the — 

Musculo-cutaneous,  Crural, 

External-cutaneous,  Obturator, 

Genito-crural,  Lumbo-sacral. 

The  Musculo-cutaneous  Nerves,  two  in  number,  superior  and  infe- 
nor,  proceed  from  the  first  lumbar  nerve.  The  superior  rrmsado'Cutaneous 
nerve  (ilio-scrotal,  ilio-hypogastricus),  passes  outwards  between  the  poste- 
rior fibres  of  the  psoas  magnus,  and  crossing  obliquely  the  quadratus 
lumborum  to  the  middle  of  the  crest  of  the  ilium,  pierces  the  transversalis 
muscle,  and  gives  off  a  cutaneous  branch.  It  then  winds  along  the  crest 
of  the  ilium  between  the  transversalis  and  internal  oblique,  and  divides 
inVo  two  branches,  abdominal  and  scrotal.  The  ahdmninal  branch  is  con- 
tiuued  forwards  parallel  with  the  last  intercostal  nerve  to  near  the  rectus 
muscle,  to  which  it  sends  branches  and  perforates  the  aponeuroses  of  the 
internal  and  external  oblicjue  to  be  distributed  to  the  integument  of  the 
mons  pubis  and  groin.  The  scrotal  branchy  opposite  the  anterior  superior 
spinous  process  of  the  ilium,  communicates  with  the  inferior  musculo- 
cutaneous nerve,  and  passes  forward  to  the  external  abdominal  ring.  It 
then  pierces  the  cremaster  muscle  and  accompanies  the  spermatic  cord  in 
the  male,  and  the  round  ligament  in  the  female,  to  be  distributed  to  the 
integument  of  the  scrotum  or  external  labium.  The  wferidr  musculo'Cuta' 
neous  nerve  (ilio-inguinal)  also  arises  from  the  first  lumbar  nerve.  It  is 
much  smaller  than  the  preceding,  crosses  the  quadratus  lumborum  below 
it,  and  curves  alon^  the  crest  of  the  ilium  to  the  anterior  superior  spinous 
process,  resting  in  its  course  upon  the  iliac  fascia.  It  there  pierces  the 
transversalis  fascia  and  muscle,  communicates  with  the  scrotal  branch  of 
the  ilio-scrotal  nerve,  and  passes  along  the  spermatic  canal  with  the  sper- 
matic cord  to  be  simUarly  distributed. 

The  External  Cutaneous  Nerve  (inguino-cutaneous)  proceeds  from 
the  second  lumbar  nerve.  It  pierces  the  posterior  fibres  of  the  psoas 
muscle ;  and  crossing  the  iliacus  obliquely,  lying  upon  the  iliac  fascia,  to 
the  anterior  superior  spinous  process  of  the  ilium,  passes  into  the  thigh 
beneath  Poupart's  ligament.  It  then  pierces  the  fascia  lata  at  about  two 
inches  below  the  anterior  superior  spine  of  the  ilium,  and  divides  into  two 
branches,  anterior  and  posterior.  The  posterior  branch  crosses  the  tensor 
vaginae  femoris  muscle  to  the  outer  and  posterior  side  of  the  thi^h,  and 
supplies  the  integument  in  that  region.  The  anterior  nerve  divides  into 
two  branches  which  are  distributed  to  the  integument  upon  the  outer  bor- 
der of  the  thigh,  and  to  the  articulation  of  the  knee. 

The  Genito-crural  proceeds  also  from  the  second  lumbar  nerve.  It 
traverses  the  psoas  magnus  from  behind  forwards,  and  runs  down  on  the 
anterior  surface  of  that  muscle  and  beneath  its  fascia  to  near  Poupart's 
ligament,  where  it  divides  into  a  genital  and  a  crural  branch.  The  genital 
branch  (n.  spermaticus  seu  pudendus  externus)  crosses  the  external  iliac 
arterv  to  the  internal  abdominal  ring  and  descends  along  the  spermatic 
canal,  lying  behind  the  cord  to  the  scrotum,  where  it  divides  into  branches 
which  supply  the  spermatic  cord  and  cremaster  in  the  male,  and  the  round 
ligament  and  external  labium  in  the  female.  At  the  internal  abdominal 
Aog  this  neA  ve  sends  off  a  bmnch  which  after  supplying  the  lower  border 
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inner  condyle^  perforating  the  sartorius,  and  dividing  into  a  number  of 
filaments  which  supply  the  integument  over  the  patelia  and  around  tht 
joint,  and  the  integument  of  the  front  and  outer  aspect  of  tim  le*^  as  farni 
the  ankle  ;  lastly,  cutaneous  filaments  below  the  knee  to  supply  the  inntr 
side  and  front  of  the  leg  and  foot,  and  articular  branches  to  the  ankle  jonit. 

The  Obtctrator  Nerve  is  formed  by  a  branch  from  the  third,  and  an 

other  from  the  fourth  lumbar  nerve.  It  passes  downwards  among  tb 
fibres  of  the  psoas  muscle,  ttirough  the  angle  of  bifurcation  of  the  common 
iltJic  Vessels,  and  along  Uie  inner  border  of  the  brim  of  the  pelvis,  to  ik 
obturator  foramen,  where  it  joins  the  obturator  artery.  Having  escapee 
from  the  pelvis  it  gives  off  two  small  twigs  to  t\w  obturator  extern  us  rnusith 
and  divid*f.v  into  four  [jrHucbes,  three  anterwr^  which  pass  in  front  of 
adductor  brevis,  supplying  that  muscle,  the  peclineus,  the  adductor  longus^^ 
and  the  gracilis;  and  & poxterior  branch  which  passes  downwards  behind 
the  adductor  brevis,  and  ramifies  in  the  adductor  magnus. 

From  the  branch  which  supplier  the  adductor  brevis,  a  communicating 
JilmTwnl  passes  outwards  through  die  angle  of  bifurcation  of  the  femoral 
vessels  to  unite  with  the  long  saphenous  nerve.     From  the  branch  to  th< 
adductor  longus  a  long  cutaneous  nerve  proceeds,  which  issues  fn>m  be 
nealh  the  iuferinr  border  of  that  muscle,  sends  filaments  of  communicarion 
to  the  plexus  of  the  short  saphenous  nerve,  and  descends  to  the  inner  sid« 
of  the  knee,  where  it  pierces  the  fastua  and  communicates  with  the  lor_ 
saphenous  nerve.     It  is  distributed  to  the  integument  upon  the  inner  sidaJ 
of  the  leg.     From  the  posterior  branch  an  arttcuUir  branch  is  given  offT 
which  pierces  the  adductor  magnus  muscle,  accompanies  the  popliteal' 
artery,  and  is  distributed  to  the  synovial  membrane  of  the  knee  joint  oo 
its  posterior  aspeet. 

The  LuMBo-sACRAL  Nerve. — The  anterior  division  of  the  fifth  lumbar 
nerve,  conjoined  with  a  branch  from  the  fourth,  constitutes  the  Jumbo- 
sacral  nerve,  which  descends  over  the  base  of  the  sacrum  into  the  pelvis^ 
and  assists  in  forming  the  sacral  plexus. 


SACRAL    NERVES. 

There  are  six  pairs  of  sacral  nen'es ;  the  first  escape  from  the  vertel 
canal  through  the  first  sacral  foramina,  and  the  two  last  between  the  sacru 
and  coccyx.  The  posterior  sacral  nerves  are  very  small,  and  diminish  il 
size  from  above  downwards ;  they  communicate  with  each  other  immedi 
ntely  after  their  escape  from  the  posterior  sacnd  foramina,  and  divide  int 
external  and  internal  brarjches.  The  external  branches  pierce  the  gluten 
maximus,  to  which  they  give  filaments,  and  are  distributed  to  the  integu^ 
ment  of  the  posterior  part  of  the  gluteal  region  (n.  cutanei  clunium  post 
riores).     The  internal  supply  the  mtegument  over  the  sacrum  and  cucc)t. 

The  anterior  sacral  nerves  diminish  in  size  from  above  downwards;  tt 
first  is  large  and  unites  with  the  lumbo-sacral  nerve;  the  second^  of  equ: 
sizp,  unites  svith  the  preceding;  the  tkirdy  which  is  scarcely  one-fourth 
large  as  the  second,  also  joins  with  the  preceding  nerves  in  the  formation^ 
(pf  the  sacral  plexus.     'Vhe  fourth  anterior  sacral  nerve  is  about  >  I' 

ihe  size  of  the  preceding  sacral  nerve;  it  divides  into  several  \- 
one  of  which  is  sent  to  the  sacral  plexus,  a  second  to  join  the  film  s , -d 
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neire,  a  third  to  the  viscera  of  the  pelns  coramu-  -.         , 

nicating  with  the  hypo^islric  plexus,  aad  a  fourth  *^' 

lo  tlie  coccygeas  muscle,  and  to  the  ititeguineat 

around  the  aims,     The  Ji/lh  anterior  sacral  nerve 

presents  about  half  the  isize  of  the  fourth ;  it  di- 

^  ides  into  two  braiu'lies,  one  uf  which  comrauiii- 

cales  with  ihe  fourth,  the   other  wiUi  the   sixth. 

The  sixth  sacral  nerve  (coccygeal)  is  exceedingly 

£mall ;  it  gives  otf  an  asceiidijig  lilanient  wliich  is 

coniiimous  with  the  cotomunicaiifig  branch  of  tiie 

fifth ;   and   a   descending   filament  which   passes 

downwards  by  die  side  of  the  coccyx  and  traverses 

the  fibres  of  the  great  sacro-lschiatic  ligament  to 

be  distributed  to  the  gluteus  maxtmus  and  to  tlie 

integument.    AH  the  anterior  sacral  nerves  receive 

branches  frono  tfie  sacral  ganglia  of  the  sympatlietic 

at  their  emergence  from  the  sacral  foramina. 

SACRAL    PLEXUS. 

The  Sacral  plerus  is  formed  by  the  lumbo-sacral 
an<l  by  the  anterior  branches  of  the  four  upper 
sacral  nerves.  The  plexus  is  triangular  in  form, 
the  base  corresponding  wuth  the  whole  length  of  the  sacrum,  and  the  apex 
with  tlie  lower  part  of  the  great  ischiatic  foramen.  It  is  in  relation  behind 
with  the  pyriformis  muscle,  and  in  front  with  the  pelvic  fascia,  which  latter 
separates  it  from  the  branches  of  the  internal  iliac  artery,  and  from  the 
viscera  of  the  pelvis, 

The  Branches  of  the  sacral  plexus  are  divisible  into  the  irUemal  and  the 
external ;  they  may  be  thus  arranged  : — 

Internal.  ExiemaL 

Visceral,  Muscular^ 

Muscular.  Gluteal, 

Internal  pudic, 
Lesser  ischiatic, 
Greater  ischiatic. 
The  Visceral  nerves  are  three  or  four  large  branches  w^hich  are  derived 
rra  the  fourth  and  fifth  sacral  nerves :  they  ascend  upon  the  side  of  the 
rectum  and  bladder ;  in  the  female  upon  the  side  of  the  rectum,  the  va- 
gina and  the  bladder ;  and  interlace  with  the  branches  of  the  hj'pogastric 
plexus,  sending  in  their  course  numerous  filaments  to  those  viscera* 

The  Muscular  branclt£s  given  off  within  die  pelvis  are  one  or  two  twigs 
to  the  levator  ani ;  an  obturator  branch ;  which  curves  around  the  spine 
of  the  ischium  to  reach  the  internal  surface  of  the  obturator  internus  mus- 
cle; a  coccygeal  branch;  and  an  luemorrhoidal  nerve  which  passes 
through  tlie  two  ischiatic  openings  and  descends  to  the  termination  of  the 
rectum  to  supply  the  sphincter  and  the  integument, 

•  A  riew  orihe  l»riiiiches  of  the  iscliitttic  plejtii»  lo  the  liip  amt  bnrk  of  the  thigh*  1, 
1,  Pcisterior  sacrni  nerves,  2  Nprvi  gluiei.  3,  Tliup  intemnt  jindin  nerve  (nervua  puden* 
linU*  lon^rns  snperior).  4*  The  !eit*er  tschiatic  nervp.  giving  ulT  tfie  pt^rinenl  cumnenuA 
fftiii!f>n(Ifiiii*  loiigu#  iiirerior).  ami  Ti.  The  mmTiii  r#*mnrn:|ja  cijrnneiM  pn»Tt?ri(.>r.  The  r#- 
imtnoct  to  ihe  ^reut  i:$cliUitic  iius  been  uinitlisd,     it  ift  Atiea  to  ibe  rigiil  of  3. 
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The  Muscular  branc/teit  supplied  by  the  sacral  plexus  extemalljr  lo  (hi 
pelvis  are,  a  branch  to  the  pyrmnidalis ;  a  branch  to  the  gemellus  supe*  ] 
nor;  and  a  br^iiirh  of  moderate  sisie  which  deiscendii  between  the  gemellij 
muiiclei^  and  llie  ischium,  and  is  distributed  to  the  gemellus  Inferior,  tii«1 
quadrat  us  femoris,  and  the  capsule  oftlie  hip  joint. 

The  Gluteal  Nehve  (superior  gluteal)  is  a  branch  of  the  lumbo-sacral  y j 
it  pasM's  out  of  tlie  pelvis  with  the  gluteal  artery,  through  the  great  sacro«j 
ischiaiic  foramen^  and  divides  into  a  superior  and  an  inferior  branch.i 
The  superior  branch  follows  the  direction  of  the  superior  curbed  line  of  j 
Ihe  ihuMi,  accompan}ing  the  deep  superior  branch  of  the  gluteal  artery,* 
and  sending  filament^  to  the  gluteus  inedius  and  minimus.  The  injhicr 
passes  obh^uely  downwards  and  forwards  between  liie  gluteus  medius 
and  mijiimus,  distributing  numerous  filaments  to  both,  and  terminatoi  itt^ 
the  tensor  vaginie  femoris  muscle. 

The  IxTKRNAL  PuDic  Nerve  arises  from  the  lower  part  of  the  s;icnil 

plexus,  passes  out  of  the  pelvis  through  the  gieat  sacro-ischiatic  fonimen 
below  the  pyriformis  muscle,  and  takes  the  course  of  the  internal  pudic 
artery*  While  situated  beneath  tlie  obtunitor  fascia  it  lies  below^  thai 
vessel  and  divides  into  a  superior  and  an  inferior  branch. 

The  Superior  nerve  (dorsalis  penis)  ascends  upon  the  posterior  surfuce] 
of  the  ramus  of  I  he  ischium,  pierces  the  deep  perinenl  fascia  and  accom* 
jjanies  the  arteria  dorsalis  i)enis  to  the  glans,  to  which  it  is  distnbutrd.  j 
At  the  root  of  the  penis  this  nerve  gives  off  a  cutaneous  branch  whiclil 
nms  along  the  side  of  the  organ,  gives  filaments  to  tlie  corpus  cavemosuin, 
and  with  its  fellow  of  the  opposite  side  supplies  tlie  integtiment  of  the 
upper  two-tfiirds  of  tlie  penis  and  prepuce. 

I'be  Inferior  or  perineal  iierve  pursues  die  course  of  the  internal  pudlc 
ai'tery  in  the  perineum  and  sends  off  three  principal  branches,  an  exttmol . 
perineal  branch,  which  ascends  upon  the  ouler  sid*^  of  the  crus  penis,  and  I 
supplies  the  scrotum ;   a  sitj^erfirial  perincnl  branchy  which  accompaniea^l 
the  arter}'  of  that  name  and  distributes  filaments  to  tlie  scrotum,  to  the 
integument  of  tlte  under  part  of  the  penis  and  to  the  prepuce ;  and,  Uiirdly, 
tlie  biMo'urelhral  branchy  which  sends  twigs  to  the  spliincter  ani,  trans- 
versus  perinei,  and  accelerator  urina*,  and  terminates  by  ramifying  in  the 
corpus  spongiosum. 

In  the  fetnale  the  internal  pudic  nerve  is  distributed  to  the  parts  analcK 
gous  to  those  of  tlie  male.     The  superior  branch  supplies  the  clitoris;  audi 
the  inferior  the  vulva  and  parts  in  the  perineum. 

The  LcssKR  Ischiatic  Nerve  passes  out  of  the  pelvis  lhrouo;h  the  grea 
sacro-ischiatic  foramen  below  the  pyriformis  muscle,  and  divides  into] 
muscular  and  cutaneous  branches.  The  muscular  branches,  inferior  glw*] 
teal^  are  distributed  to  the  gluteus  maximus;  some  ascending  m  the  stib*^ 
fifiance  of  lliat  muscle  to  its  upper  border,  and  others  descending,  Ihej 
cutaneous  branches  are,  several  ascending  filaments  to  the  inlegumi^t] 
over  the  gluteus  maximus  (n.  cutanei  clunium  inferiores),  perineal  Cttta»1 
neous,  and  middle  lioslerior  cutaneous.  I 

The  Perineal  mtaneous  nert^e  (pudendalis  longus  inferior),  curve»  ftround| 
the  tuberosity  of  the  ischium  and  ascends  in  a  direction  parallel  to  tb 
ramus  of  the  ischium  and  os  pubis  to  the  scrotum,  where  it  commumcair 


POPLITEAL   NERVK.  429 

with  the  superficial  perineal  nerve,  and  divides  into  an  internal  and  an 
external  branch.  The  internal  branch  passes  down  upon  the  inner  side 
of  the  testis  to  the  scrotum ;  the  external  branch  to  its  outer  side,  and  both 
terminate  in  the  integument  of  the  under  border  of  the  penis. 

The  Middle  posterior  cutaneous  rierve  crosses  the  tuberosity  of  the  is- 
chium and  pierces  die  deep  fascia  at  the  lower  border  of  the  gluteus  max- 
imus.  It  then  passes  downwards  along  the  middle  of  the  posterior  aspect 
of  the  thigh  and  of  the  popliteal  region,  and  is  distributed  to  the  integu- 
ment as  far  as  the  middle  of  the  calf  of  the  leg.  In  its  course  the  nerve 
gives  off  several  cutaneous  bfanches  to  the  integument  of  the  inner  and 
outer  side  of  the  thigh,  and  in  the  popliteal  region  a  communicating  branch 
which  pierces  the  fascia  of  the  leg  and  unites  with  the  external  saphenous 
nerve. 

The  Great  Ischiatic  Nerve  is  the  largest  nervous  cord  in  the  body ; 
it  is  formed  by  the  sacral  plexus,  or  rather  is  a  prolongation  of  the  plexus, 
and  at  its  exit  from  the  great  sacro-ischiatic  foramen  beneath  the  pyriformis 
muscle  measures  three  quarters  of  an  inch  in  breadth.  It  descends  through 
the  middle  of  the  space  between  the  trochanter  major  and  tuberosity  of  the 
ischium,  and  along  the  posterior  part  of  the  thigh  to  about  its  lower  third, 
where  it  divides  into  two  large  terminal  branches,  popliteal  and  peroneal. 
This  division  sometimes  takes  place  at  the  plexus,  and  the  two  nerves 
descend  together  side  by  side ;  occasionally  they  are  separated  at  their 
commencement  by  a  part  or  the  whole  of  the  pyriformis  muscle.  The 
nerve  in  its  course  down  the  thigh  rests  upon  the  gemellus  superior,  ten- 
don of  the  obturator  internus,  gemellus  inferior,  quadratus  femoris,  and 
adductor  magnus  muscle,  and  is  covered  in  by  the  gluteus  maximus, 
biceps,  setaitendinosus,  and  semi-membranosus. 

The  Branches  of  the  great  ischiatic  nerve,  previously  to  its  division,  are 
muscular  and  articular.  The  muscular  branches  are  given  off  from  the 
upper  part  of  the  nerve,  and  supply  both  heads  of  the  biceps,* the  semi- 
tendinosus,  semi-membranosus,  and  adductor  magnus.  The  articular 
branch  descends  to  the  upper  part  of  the  external  condyle  of  the  femur, 
and  divides  into  filaments  which  are  distributed  to  the  fibrous  capsule  and 
to  the  synovial  membrane  of  the  knee  joint. 

The  Popliteal  Nerve  passes  through  the  middle  of  the  popliteal  space, 
from  the  division  of  the  great  ischiatic  nerve  to  the  lower  border  of  the 
popliteus  muscle,  accompanies  the  artery  beneatli  the  arch  of  the  soleus, 
and  becomes  the  posterior  tibial  nerve.  It  is  superficial  in  the  whole  of 
its  course,  and  lies  externally  to  the  vein  and  artery. 

The  Branches  of  the  popliteal  nerve  are  muscular  or  sural,  and  articular, 
and  a  cutaneous  branch,  the  communicans  poplitei. 

The  Muscular  branches^  of  considerable  size,  and  four  or  five  in  num- 
ber, are  distributed  to  the  two  heads  of  the  gastrocnemius,  to  the  soleus, 
plantaris,  and  popliteus. 

The  Jhtiadar  nerve  pierces  the  ligamentura  posticum  Winslowii,  and 
supplies  the  interior  of  the  knee  joint.  It  usually  sends  a  twig  to  the 
popliteus  muscle. 

The   Communicans  poplitei  (communicans  tibialis)  is  a  large  nerve 
which  arises  from  the  popliteal  at  about  the  middle  of  its  course,  and  de 
scends  between  the  two  heads  of  the  gastrocnemius,  and  along  the  groove 
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formed  by  the  two  bellies  of  that  muscle ;  at  a  variable  distance  i>clow 
the  articulation  of  the  knee  it  receives  a  large  bmnrh,  the  rommuniranf  ] 
peront^i,  from  the  peroneal  nerve,  and  the  two  togelher  constitute  the  t%m 
temal  saphenous  nerve. 

The  External  saphcnmis  nerve  pierces  the  deep  fascia  below  ihe  fle^hj 
part  of  the  pistrocnemius  mn,st*le,  and  continnes  its  course  down  the  Ic^A 
lying  along  the  outer  border  of  the  tendo  ArhilHs  and  by  the  sidt*  of  the! 
external  saphenous  vein,  which  it  accompanies  lo  the  foot.  At  the  lowi 
part  of  the  leg  it  winds  around  the  outer  malleolus,  and  is  distributed  tnj 
the  outer  side  of  the  foot  an<i  little  toe,  communicating  with  tjie  externalij 
peroneal  cutaneous  nene,  and  sending  numerous  fdainents  to  the  integu  i 
ment  of  the  heel  and  sole  of  the  foot 


Fig.  192.» 


Fig.  193.t 


The  Posterior  Tibial  Nerve  is  continued  along  the  posterior  aspecti 
d(  the  leg  from  the  lower  border  of  the  popliteus  muscle  to  the  posirriof  ] 
pari  of  the  inner  ankle,  where  it  divides  into  the  internal  and  exterualj 
plantar  nerve.     In  the  upper  part  of  its  course  it  lies  to  the  outer  side  of  \ 

•A  viewr  of  iofne  of  the  brAncheB  of  the  pnpUteal  nerw.  L  The  ponlitpul  nerv«,i 
2f  3,  Tli«  tertT)inaiinn&  gC  the  rnmuB  femornlii  ciimnens  potterior.  4,  5.  The  M(ilietu>oi^ 
nerve.     6^  6,  Tlia  external  fapUenou*  or  comtnuiiiciin«  tibim, 

t  A  view  of  the  podterlor  tibi<i1  nerve  iu  the  back  of  the  tef.     I  and  2^  ittdicttM  \ 
•ourse^  Ui(*  upper  part  of  the  peroneal  nerve  being  »een  to  the  righc 
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the  posterior  tibial  artery;  it  then  becomes  placed  superfici^llj  to  thai 
vessel,  and  at  the  ankle  is  af^ain  situated  to  its  outer  side;  in  ihe  lower 
tiird  of  the  leg  it  lies  parallel  with  the  inner  border  •'^f  the  tendo 
Achillis. 

The  Branches  of  the  posterior  tibial  nerre  are  three  or  four  muscular 
twiji^s  to  the  deep  muscles  of  the  posterinr  aspect  of  the  leg,  the  branch  to 
the  flexor  longus  poilicis  accompanies  the  fibulur  artery  ;  one  or  two  fila 
raents  Avhich  entwine  around  the  artery  and  then  terminate  in  the  integu* 
ment  ;*  and  two  or  diree  plantar  aitaneoas  branches  which  pass  down- 
wards upon  the  inner  s^ide  of  the  os  calcis,  and  are  distributed  to  the 
integument  of  the  heel. 

The  Internal  Plantar  Nerve,  larger  than  the  external,  crosses  the 
posterior  tibial  vessels  to  enter  the  sole  of  the  foot,  where  h  lies  in  the 
mterspare  between  the  abductor  poilicis  and  flexor 
brevis  digitorum;  it  then  enters  the  sheath  of  the  ^'K-  ^^'^-t 

latter  muscle,  and  divides  opposite  die  bases  of  the 
metatarsal  bones  into  three  digital  branches ;  one  to 
supply  the  adjoining  sides  of  die  great  and  second 
toe;  ihe  second  the  adjoining  sides  of  the  second 
and  third  toe  ;  and  the  third  the  corresponding 
sides  of  the  third  and  fourth  toes.  This  distribution 
is  precisely  similar  to  that  of  die  digital  branches  of 
the  median  nerve. 

In  its  course  the  internal  plantar  nerve  gives  off 
cutaneous  branches  to  the  integument  of  the  inner 
side  and  sole  of  the  foot ;  muscular  branches  to  the 
muscles  forming  the  inner  and  middle  group  of  the 
sole;  a  digiial  branch  to  the  inner  border  of  the 
great  toe  ;  and  articular  branches  to  the  articula- 
tions of  the  tarsal  and  metatarsal  bones. 


The  External  Plantar  Nerve,  the  smaller  of 
the  two,  follows  the  course  of  the  external  plantar 
artery  to  the  outer  border  of  the  musculus  accesso- 
rius,  beneath  which  it  sends  several  large  muscular 
branches  to  supply  the  adductor  poilicis  and  the 
articulations  of  the  tarsal  and  metatarsal  bones.  It  then  gives  brandies  to 
the  integument  of  the  outer  border  and  sole  of  the  foot,  and  sends  forward 
two  digital  branches  to  supply  the  little  toe  and  one  half  the  next. 

The  Peroneal  Nerve  is  one-half  smaller  than  the  popliteal ;  it  passes 
downwards  by  the  side  of  the  tendon  of  the  biceps,  crossing  the  inner 
head  of  the  gastrocnemius  and  the  origin  of  the  soleus,  to  the  neck  of  the 

•  It  IB  extremely  interesting*  in  a  piiysiolo^Jca*  point  of  view,  Xn  observe  the  mo*Ie  ol 
ilutribdtion  oftliefe  tilnmerits.  I  have  rraceil  them  in  relation  with  several,  and  I  liavn 
no  iloubt  tJjiRl  they  exist  in  connexion  with  all  the  superficial  arteries.  They  seem  to  bs 
the  tlirecl  moniiort  to  the  artery  of  the  presence  or  approach  of  dan^r. 

-f"A  view  of  the  temnnanonof  tlie  posterior  tibial  nerve  in  iho  sole  of  the  foot.  1,  In* 
tide  of  the  fboL  2.  Oulersiile.  3.  HceL  4.  Internal  plantar  nerve.  5.  External  i»lanuir 
nerve.  0.  Branch  to  flexor  brevis.  7.  Branch  to  onlside  of  little  toe.  8,  Branch  to  spae4 
between  4ih  and  5ih  toes*  9,  9,  0.  Digital  branches  to  remaining  spaces.  10.  BraneV 
tt»  internal  tide  of  great  toe. 
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fibuh,  where  it  pierces  the  origin  of  tlie  peroneus  longus  muscle,  and 
divides  into  two  branche.s,  the  anterior  tibial  and  museidu-culaueous. 

The  Branches  of  the  peroneal  nerve  previonsly  to  its  divis^ion  a  re  ^  the 
rominnnirans  peroiiei,  cutaneous,  ailicular,  and  inuscular.  The  CMnm 
nicatis  petomi^  much  smaller  ihan  the  conmiunieaim  poplhei,  crosses  \h 
external  head  of  the  gastrocnemius  to  the  middle  of  the  k*g,  II  ihei^ 
sends  a  lurgt*  braijch  to  join  the  corninunicans  po|>litei  Jind  euiiMitute  tlu 
extcn>al  sa[»heonys  nerve,  and  descends  very  much  rediired  in  si/^e  will] 
the  external  saphenous  vein  to  !he  *side  of  the  external  ankle,  to  whieli  and 
to  tfic  integument  of  the  heel  it  distributes  iilamentSi  'llw  cu/am^ous  brand 
passes  down  the  outer  side  of  the  let^,  supplying  the  integumenl,  Th 
(irticular  is  a  small  branch  distributed  \o  the  knee  joint.  'I'he  musculaf 
brafiches  are  twigs  to  ihe  short  head  of  the  biceps,  peroneus  longu^t,  and 
tibialis  anticus. 

The  A>'TEiiiOR  Tibial  Nerve  commences  nt  the 
bifurcation  of  the  peroneal,  upon  the  bead  of  the  iibuta 
and  passes  beneatli  the  upper  part  of  the  extensor  long 
digitorurn,  to  reach  the  outer  side  of  the  anterior  tibia 
artery,  just  as  that  vei^sel  has  emerged  through  the  open 
ing  in  the  interosseous  membrane.  It  descends  the 
terior  aspect  of  tlie  leg  widi  the  artery ;  lying  nt  first  tn 
its  outer  side,  and  then  in  front  of  it,  and  near  the  ankli 
becomes  again  placed  to  its  outer  side.  Reaching  tin 
ankle,  it  passes  beneath  the  annular  ligament ;  arcon 
panics  the  dorsalis  pedis  artery,  supplies  the 
sides  of  the  great  and  second  toes,  and  coniii 
whh  the  internal  peroneal  cutaneous  nerve. 

The  Branches  given  off  by  the  anterior  tibial  nerve  . 
are,  tnvscular  to  the  muscles  in  its  course,  and  on  tha 
foot  a  tarsal  branch  which  passes  beneath  the  rxtens 
brevis  dtgitomm,  and  distributes  filaments  to  tlie  inter 
ossei  nmseles  and  to  the  articulations  of  the  tarsus  antf* 
l\  iV        metatarsus. 


The  MuscuLo-cuTANEous  Nehvi:  passes  downwards 
in  the  direction  of  the  fibula,  in  the  substance  of  the 
r,  jl  peroneus  longus ;  it  then  passes  forwards  to  get  brtwerOj 
rV¥i  ^^^^  pernneus  longus  and  brevis,  and  at  the  lower  ihir" 
of  the  leg  pierces  the  deep  fascia,  and  divides  into  Iw^ 
peroneal  cutaneous  branches.  In  its  course  it  gives  off 
several  branches  to  the  pcronei  muscles. 

The  Peronent  adnneous  nerves  pass  in  front  of  the 
ankle  joint,  and  are  distributed  to  the  integument 
the  foot  and  toes;  the  external  supplying  three  to« 
and  a  half,  and  the  internal  one  and  a  half,     l*hfji 
communicate  with  the  saphenous  and  anterior  tibia 
nerves.    The  evternul  saphenous  nerve  frequently  supplies  the  fifth  toe  and 
the  adjoining  side  of  ilie  fourth. 

*  A  vt*w  of  tlio  iintrrior  libiBJ  nerve*      I.  Tlio  ppforifnl   nerve,     2,  n    Thr  nmrn 
t;bjiil  aitrve  at'companying  Uie  orterf  of  tlit'  same  nam«. 
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The  Sympathetic  system  consists  of  a  series  of  ganglia,  extending  along 
each  side  of  the  vertebral  column  from  the  head  to  the  coccyx,  communi- 
cating with  all  the  other  nerves  of  the  body,  and  distributing  branches  to 
all  the  internal  organs  and  viscera. 

It  communicates  with  the  other  nerves  immediately  at  their  exit  from 
the  cranium  and  vertebral  canal.  The  fourtli  and  sixth  nen^es,  however, 
form  an  exception  to  this  rule ;  for  with  these  it  unites  in  the  cavernous 
sinus ;  and  with  the  olfactory,  optic,  and  auditory,  at  their  ultimate  ex- 
pansions. 

The  branches  of  distribution  accompany  the  arteries  which  supply  the 
different  organs,  and  form  communications  around  them,  which  are  called 
plexuseSy  and  take  the  name  of  the  artery  with  which  they  are  associated : 
thus  we  have  the  mesenteric  plexus,  hepatic  plexus,  splenic  plexus,  &c. 
All  the  internal  organs  of  the  head,  neck,  and  trunk  are  supplied  witii 
branches  from  the  sympathetic,  and  some  of  them  exclusively  ;  hence  it  is 
considered  a  nerve  of  organic  life. 

It  is  called  the  ganglionic  nerve  from  the  circumstance  of  being  formed 
by  a  number  of  ganglia;  and  from  the  constant  disposition  which  it 
evinces  in  its  distribution,  to  communicate  and  form  small  knots  or 
ganglia. 

There  are  five  sympathetic  ganglia  in  the  head ;  viz.  the  gandion  of 
Ribes;  the  ciliary  or  lenticular;  the  spheno-palatine,  or  Meckel's;  the 
otic,  or  Arnold's;  and  the  submaxillary:  three  in  the  neck;  superior, 
middle,  and  inferior:  twelve  in  the  dorsal  region ;  four  in  the  lumbar  re- 
gion ;  and  four  or  five  in  the  sacral  region. 

Each  ganglion  may  be  considered  as  a  distinct  centre  giving  ofl*  branches 
in  four  diflerent  directions,  viz.,  superior  or  ascending^  to  communicate 
with  the  ganglion  above ;  ii%ferior  or  descendin^j  to  communicate  with  the 
eanglion  below ;  extemaly  to  communicate  with  the  spinal  nerves ;  and 
internal^  to  communicate  with  the  sympathetic  filaments  of  the  opposite 
side,  and  to  be  distributed  to  the  viscera.  • 

CRANIAL    GANGLIA. 

Ganglion  of  Ribes, 
Ciliary,  or  lenticular  eanglion, 
Spheno-palatine,  or  Meckel's  ganglion, 
Otic,  or  Arnold's  ganglion. 
Submaxillary  ganglion. 

The  Ganglion  of  Ribes  is  a  small  ganglion  situated  upon  the  anterior 
communicating  artery,  and  formed  by  the  union  of  the  sympathetic  fila- 
ments which  accompany  the  ramifications  of  the  two  anterior  cerebral 
arteries.  These  filaments  are  derived  from  the  carotid  plexus  at  each 
side ;  and  through  their  intervention,  the  ganglion  of  Ribes  is  brought  into 
connexion  with  the  carotid  plexus,  and  with  the  other  ganglia  of  the  sym- 
pathetic. This  e;anglion,  though  of  very  small  size,  is  interesting,  as  being 
the  superior  point  of  union  between  the  sympathetic  chains  of  opposite 
sides  of  the  body. 

The  Ciliary  Ganglion  {lenticular)  is  a  small  quadrangular  and  flattened 
37  2c 
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ganglion  situated  within  the  orbit,  between  the  optic  nerve  and  the  exter* 
nal  rectus  muscle ;  it  is  in  close  contact  with  the  optic  nerve,  and  is  sur- 
rounded by  adipose  tissue,  which  renders  its  dissection  somewhat  difficult. 
Its  brandies  of  distribution  are  the  ciliary ^  which  arise  from  its  anterior 
andes  by  two  groups :  the  upper  group,  consisting  of  about  four  filaments ; 
and  tlie  lower,  of  five  or  six.     They  accompany  the  ciliary  arteries  iu  a 
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wavini^  course,  and  divide  into  a  number  of  filaments  which  pierce  the 
sclerotic  around  the  optic  nerve,  and  supply  the  tunics  of  the  eveball.  A 
small  filament  is  said  by  Tiedemann,  to  accompany  the  artena  centralis 
retinse  into  the  centre  of  the  globe  of  the  eye. 

Its  branches  of  communicatum  are  three,  one,  the  long  root,  which  pro- 
ceeds from  the  posterior  superior  angle  to  the  nasal  branch  of  the  ophmal- 
mic  nen-e  ;  a'short  thick  branch,  the  short  root^  fi-om  the  posterior  inferior 
angle  to  the  inferior  division  of  the  third  nerve ;  and  a  slender  filament, 
the  sympathetic  rooty  which  passes  backwards  to  the  cavernous  sinus,  and 
communicates  with  the  carotid  plexus.     Occasionally  the  ciliary  ganglion 

•  The  crRnial  Kanglifi  of  the  sympathetic  nerve.  1.  Tlie  ganglion  of  Ribes.  2.  The 
filament  b/  which  it  communicates  with  the  carotid  plexus  (3).  4.  The  ciliary  or  len- 
ticular ganglion,  giving  off  ciliary  branches  for  the  supply  of  the  globe  of  the  eye.  5. 
Part  of  the  inferior  Hiviwion  of  tlie  third  nerve,  receiving  a  short  thick  branch  (the  short 
rfM>t)  from  the  ganglion.  6.  Part  of  the  nasal  nerve,  receiving  a  longer  branch  (the  Icng 
not)  from  the  ganglion.  7.  A  slender  filament  (the  sympathetic  root)  sent  directly 
backwards  from  the  ganglion  to  the  carotid  plexus.  8.  Part  of  the  sixth  nerve  in  tbe 
cavernous  sinus,  receiving  two  branches  from  the  carotid  plexus.  9.  MeckeKs  ganglkm 
(.•pheno-palatine).  10.  Its  ascending  branches,  communicating  with  the  superior  mazil* 
lary  nerve.  11.  Its  descending  or  palatine  branches.  12  Its  internal  branches,  spheno- 
palatine or  na^al.  13.  The  naso-palatine  branch,  one  of  the  nasal  branches.  *  TIm 
nnso-palatine  ganglion.  14.  The  posterior  branch  of  the  ganglion,  the  Vidian  nenre. 
IT).  Its  carotid  branch  (n.  petrosus  profundus)  communicating  with  the  carotid  plexni. 
IC'.  Its  petrosal  branch  (n.  petrosus  superficialis  minor),  joining  the  intumescentia gangli- 
formis  of  the  facial  nerve.  17.  The  facial  nerve.  18.  The  chorda  tympani  nerre,  which 
descends  to  join  the  gustatory  nerve.  19.  The  gustatory  nerve.  20.  The  aobfiMUUIIarj 
ganglion,  receiving  the  chorda  tympani,  and  other  filaments  from  tbe  guilatwy.  2L 
The  superior  cervical  ganglion  of  the  sympathetic 
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receives  also  a  filament  of  communication  (middle  root)  from  the  spheno- 
palatine ganglion ;  and  it  sometimes  sends  a  twig  to  the  abducens  nerve. 

The  Spheno-palatine  Ganglion  (Meckel's)  the  largest  of  the  cranial 
ganglia  of  the  sympathetic,  is  very  variable  in  its  dimensioas.  It  is 
situated  in  the  spheno-maxillary  fossa. 

Its  branches  are  divisible  into  four  groups ;  ascending,  descending,  in- 
ternal, and  posterior. 

The  branches  of  distribution  are  the  internal  and  the  descending.  The 
intemcU  branches  are  the  nasal  and  the  naso-palatine.  The  nasal  or 
spheno^palatine  nerves^  four  or  five  in  number,  enter  the  nasal  fossa  through 
the  spheno-palatine  foramen,  and  are  distributed  to  the  mucous  membrane 
of  the  superior  meatus,  and  superior  and  middle  spongy  bones.  Besides 
these,  several  branches  issue  Uirough  small  openings  in  the  palate  and 
sphenoid  bone,  and  supply  the  mucous  membrane  of  the  upper  part  of  the 
pharynx  and  the  Eustachian  tube. 

The  nasopalatine  nerve  (Scarpa)  enters  the  nasal  fossa  ^^ith  tlie  nasal 
nerves,  and  crosses  the  roof  of  the  nares  to  reach  the  septum,  to  which  it 
gives  several  filathents.  It  then  curves  downwarcis  and  forwards  to  the 
naso-palatine  canal,  and  enters  the  anterior  palatine  canal,  where  it  joins 
with  its  fellow  of  the  opposite  side,  and  receives  filaments  from  the  ante- 
rior dental  and  palatine  nerves.  By  this  junction  an  enlargement  is 
formed,  the  naso-palatine  ganglion  (Cloquet's),  which  distributes  filaments 
to  the  mucous  membrane  of  the  palate,  immediately  behind  the  incisor 
teeth. 

The  descending  branches  are  the  three  palatine  nerves,  anterior,  middle, 
and  posterior. 

The  anterior  palatine  nerve^  the  largest  of  the  three,  descends  from  the 
ganglion  through  the  posterior  palatine  canal,  and  emerges  at  the  posterior 
palatine  foramen.  It  then  passes  forwards  in  the  substance  of  the  hard 
palate  to  which  it  is  distributed,  and  communicates  with  the  naso-palatine 
ganglion  and  with  its  branches.  While  in  the  posterior  palatine  canal  this 
nerve  gives  off  several  branches,  which  enter  the  nose  through  openings 
in  the  palate  bone,  and  are  distributed  to  the  middle  and  inferior  meatus, 
the  inferior  spongy  bone,  and  the  antrum. 

The  middle  palatini  nerve  descends  through  the  same  canal  to  the  pos- 
terior palatine  foramen,  and  distributes  branches  to  the  tonsil,  sofl  palate, 
and  uvula. 

The  posterior  palatine  nervCy  the  smallest  of  the  three,  quits  tlie  other 
nerves  to  enter  a  distinct  canal,  from  which  it  emerges  by  a  separate  open- 
ing behind  the  posterior  palatine  foramen.  It  is  distributed  to  the  hard 
palate  and  gums  near  the  point  of  its  emergence,  and  to  the  tonsil  and 
soft  palate. 

The  branches  nf  communication  are  the  ascending  and  the  posterioi. 
The  ascending  branches  are,  one  or  two  to  join  the  superior  maxillary 
nerve ;  one  to  the  abducens  nerve ;  one  to  the  ciliary  ganglion  constitutinij 
its  middle  root ;  and  occasionally  two  filaments  to  *he  optic  nerve  withm 
the  orbit.     The  posterior  branch  is  the  Vidian  or  pieiygoid  nen^e. 

The  Vidian*  nerve  passes  directly  backwards  Iroin  Jie  spheno-palatine 

•  Ouido  Guicli,  latinized  into  Vidus  Vidius,  was  profesisor  of  anatomy  and  medicina 
in  tbe  College  of  France  in  lO-l'i.  His  work  is  posUiuinous.  and  was  publtshea  in 
1611. 
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ganglion,  through  the  pterygoid  or  Vidian  canal,  to  the  roramen  lacerum 
basis  cranii,  where  it  divitleii  into  two  branches,  the  carotid  and  pdrasal* 
The  carotid  brfmih  (n.  peirosus  profundus)  crosses  the  foramen  lacemm, 
surrounded  by  the  ligamentous  substance  M^hich  closes  that  opening  and 
enters  Uie  carotid  canal  by  several  filaments  to  join  the  carotid  plexus. 
The  ptirosal  hramh  (n,  petrosus  superficialis  major)  enters  the  cranium 
through  tlie  foramen  lacerum  basis  cranii,  piercinor  the  hgamentous  sub- 
stancL'  of  the  latter,  and  passes  backwards  beneath  the  Casserian  ganglion 
and  dura  nialer^  embedded  in  a  groove  upon  the  ariterior  surface  of  the 
petrous  boncj  to  the  hiatus  Faliopii,  In  the  hiatus  Fallopii  tiie  petrosal 
branch  of  the  Vidian  receives  a  twig  from  Jacobson's  nerve,  antl  ternit* 
nates  in  ihe  intumescentia  gangliformis  of  the  facial  nen'e. 

While  in  the  pterygoid   canal  tlie  Vidian  nerve  sends  off  a  iDiDute 
branch  which  passes  through  an  opening  in  the  sphenoid  bone  and  joins 
tthe  otic  ganglion. 

The  Otic  Ganglion  (Arnold's)*  is  a  small  oval-shaped  and  flattened 

ganglion,  resting  against  the  inricr  surface  of  the  inferior  maxillary  nenre, 
immediately  below  the  foramen  ovale ;  it  is  in  relation  externally  with  tlie 
trunk  of  the  inferior  maxillary  nerve,  just  at  the  point  of  union  of  the  motor 
root ;  internally  it  rests  against  the  cartilage  of  the  Eustachian  lube  and 
tensor  palati  muscle  ;  and  posteriorly  it  is  in  contact  with  the  arteria  loe- 

^ningea  media.  It  is  closely  adherent  to  the  internal  pterygoid  nerve,  and 
Ippears  like  a  swelling  upon  that  branch. 

The  branches  of  the  otic  ganglion  are  seven  in  number ;  two  of  distri- 
hution,  and  five  of  communication. 

Tlje  hrancfies  of  distributimi  are,  a  small  filament  to  the  tensor  tympani 

^muscle,  and  one  to  the  tensor  palati  muscle  ;  the  latter  is  usually  denved 

1i*om  the  internal  pterygoid  nerve,  at  the  point  wliere  that  nerve  is  enclosed 

by  the  ganglion. 

The  branches  of  cormnunication  are,  two  or  three  filaments  to  die  outer 

irtion  of  the  inferior  maxillary  nerve;  one  or  two  filaments  to  the  auri- 

]Fiular  nerve ;  a  filament  to  the  chorda  tympani ;  filaments  to  the  arterin 
nieningea  media  lo  communicate  with  die  nervi  molles ;  a  filament  which 
trriters  the  cranium  through  the  foramen  spinosum  with  the  arteria  mc- 
ningea  media,  and  accompanies  the  nervus  petrosus  superficialis  minor  to 
tht?  hiatus  Falopii,  where  it  joins  the  intumescentia  gangliformis  of  the 
facial  nerve ;  a  filament  which  enters  the  cranium  through  a  small  c^nitl 
behind  the  foramen  rotundum  to  join  the  Casserian  ganglion  ;  a  filf  iienl 
which  enters  a  small  canal  near  tlie  foramen  ovale  to  communicate  wiA 
the  Vidian  ner\"e  ;  and  the  nenms  petrosus  siiperjiciatis  7mnof\  The  latter 
nerve  ascends  from  the  ganglion  to  a  small  canal  situated  between  the 
Ibranien  ovale  and  foramen  spinosum^  and  passes  backwards  on 
petrous  bone  to  the  hiatus  Falopii,  where  it  divides  into  tw*o  fdamenl 
One  of  these  filaments  enters  the  hiatus  and  joins  the  intumescentia  gan* 
gliformis  of  the  facial ;  the  other  passes  to  a  minute  foramen  nearer  the 
bnse  of  llie  petrous  bone  and  enters  the  tympanum,  where  it  communicates 
with  a  branch  of  Jacobson's  nerve. 

The  Su6MAXtL*^Ry  Ganglion  is  a  small  round  or  triangular  ganglioHf 

•  rr<^cfer»ck  Arnold.  "Di«»ormiio  Inndi^uralb  de  Pnrto  Ct^phaiica  Nervi  Syin|i«tii«ta«i«^ 
Dc-iiJelberg,  Ib'ie;  and  '-  Qrber  den  OUrknotea/'  1828 
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Situated  upon  the  submaxillary  gland,  in  close  relation  with  the  gustatory 
nerve  and  near  the  posterior  border  of  the  mylo-hyoideus  muscle. 

Its  branches  of  distribuHonj  six  or  ei^t  in  number,  divide  into  many 
filaments,  which  supply  the  substance  of  the  submaxillary  gland  and 
Wharton's  duct. 

Its  branches  of  conmvunication  are,  two  or  three  from  and  to  the  gusta- 
tory nerve  ;  one  from  the  chorda  tympani ;  and  one  or  two  filaments  which 
pass  to  the  facial  artery  and  communicate  with  the  nervi  molles  from  the 
cervical  portion  of  the  sympathetic. 

Carotid  Plexus. — The  ascending  branch  of  the  superior  cer\ical  ^n- 
glion  enters  the  carotid  canal  with  the  internal  carotid  artery,  and  divides 
mto  two  branches,  which  form  several  loops  of  communication  with  each 
other  around  the  artery.  These  branches,  together  with  those  derived 
from  the  petrosal  branch  of  the  Vidian,  constitute  the  carotid  plexus.  They 
also  form  frequently  a  small  gangliform  swelling^upon  the  under  part  of  the 
artery,  which  is  called  the  carotid  ganglion.  The  btter,  however,  is  not 
constant  The  continuation  of  the  carotid  plexus  onwards  with  the  artery 
by  the  side  of  the  sella  turcica,  is  called  the  cavernous  plexus. 

The  carotid  plexus  is  the  centre  of  communication  between  all  the  cra- 
nial ganglia ;  and  being  derived  from  the  superior  cervical  ganglion,  be- 
tween the  cranial  ganglia  and  those  of  the  trunk,  it  also  communicates 
with  the  greater  part  of  the  cerebral  nerves,  and  distributes  filaments  with 
each  of  the  branches  of  the  internal  carotid,  which  accompany  those 
branches  in  all  their  ramifications. 

Thus,  the  Ganglion  of  Ribes  is  formed  by  the  union  of  the  filaments 
which  accompany  the  anterior  cerebral  arteries,  and  which  meet  on  the 
anterior  communicating  artery.  The  ciliary  ganglion  communicates  with 
the  plexus  by  means  of  the  long  branch  which  is  sent  back  to  join  it  in 
the  cavernous  sinus.  The  sphmo-palatinej  and  with  it  the  naso-palaUne 
ganglion^  joins  the  plexus  by  means  of  the  carotid  branch  of  the  Vidian. 
The  submaxillary  ganglion  is  brought  into  connexion  with  it  by  means  of 
the  otic  ?an^lion,  and  the  otic  ganglion  by  means  of  the  tympanic  nerve 
and  die  Vidian. 

It  communicates  with  the  third  nerve  in  the  cavernous  sinus,  and  through 
the  ciliary  ganglion ;  frequently  with  the  fourth  in  the  formation  of  the 
nerve  of  the  tentorium ;  with  the  Casserian  ganglion ;  with  the  ophthalmic 
division  of  the  fifth  in  the  cavernous  sinus,  and  by  means  of  the  ciliary 
ganglion ;  with  the  superior  maxillary,  through  the  spheno-palatine  gan- 
glion ;  and  with  the  inferior  maxillary,  throuj^h  the  otic  ganglion.  It  sends 
two  branches  directly  to  the  sixth  nerve,  which  unite*  with  it  as  it  crosses 
the  cavernous  sinus ;  it  communicates  with  the  facial  and  auditory  nerves, 
through  the  medium  of  the  petrosal  branch  of  the  Vidian  ;  and  with  the 
glosso-pharyngeal  by  means  of  two  filaments  to  the  tympanic  nerve. 

CERVICAL    GANGLIA. 

The  Superior  cervical  ganglion  is  long  and  fiisiform,  of  a  greyish  colour^ 
smooth,  and  of  considerable  thickness,  extending  from  within  an  inch  of 

^  Panizza,m  his  **  Experimental  Re»earches  on  the  Nerves/*  denies  this  coromunica* 
tjon,  mnd  states  very  vaguely  that  "they  are  merely  lost  and  entwined  around  it"— 
MdUUMtrgh  Medieal  and  Surgical  Journal^  January  1830. 
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tlie  carotid  foramen  in  the  petrous  bone  to  opposite  the  lawer  border  of 
the  third  cervical  vertebra.  It  is  in  relation  in  fVout  with  the  shealli  nf  tlia 
internal  carotid  artery  and  internal  jugular  vein ;  and  behiud  vnith  liic 
rectus  anticus  major  muscle. 

Its  branches^  like  tliose  of  all  the  sympalhetic  ganglia  in  tlje  trutjk^  an* 
ii visible  into  supenoTy  iriferior^  exter-naly  and  in/e;7wi;  to  which  may  be 
idded,  as  proper  to  this  ganglion,  anterior* 

The  sujxrior  (carotid  nerve)  is  a  single  branch  which  ascend^i  by  1 
side  of  the  internal  ciirotid,  and  divides  Into  two  bmnches;  one  lying  t^ 
the  outer  side,  the  other  to  the  inner  side  of  that  vessel.    The  two  branches 
enter  tlie  carotid  canal,  and  by  tlieir  comraynications  with  each  other  and 
with  the  petrosal  branch  of  the  Vidian,  constitute  the  carotid  plexus. 

The  iiijerior  or  descending  branch,  sometimes  two,  is  the  cord  of  com- 
munication with  the  middle  cervical  ganglion. 

Tlie  txtemal  bravrhes  are  numerous,  and  may  be  divided  into  two  ficfis 
those  which  communicate  with  the  glosso-pharyngeaj,  pneumogastric,  and 
hypoglossal  nerves;  and  those  which  communicate  with  the  three  fif$t 
cervical  nerves. 

The  internal  branchei  are  three  in  number:  pharyrtgial^  to  assist  in 
[forming  the  pharjngeal  plexus;  laryngeal^  to  join  the  superior  laryngeal 
luerve  and  its  branches;  and  the  supetior  cardiac  mrve^  or  nen^s  siipef^ 
cialis  cordis. 

The  anterior  branches  accompany  the  carotid  artery  wHth  its  branches, 
l^roun*!  which  they  form  intricate  plexuses,  and  hen?  and  there  small  gan- 
;lia;  tliey  are  called,  from  the  softness  of  their  texture,  nervi  matUsj  aoid 
irom  their  reddish  hue,  nervi  mbnifi. 

The  J^Uddh  cervical  ganglion  (thyroid  ganglion)  is  of  small  size, 
sometimes  altogether  wanting.     It  is  situated  opposite  the  fifih  vervit 
vertebra,  and  rt-sis  upon  the  inferior  thyroid  aitery,     Thii*  relation  is 
constant,  as  to  have  induced  Haller  to  name  it  the  ''thyroid  ganglion/' 

Its  superior  branchy  or  branches,  ascend  to  communicate  witli  tlie  su 
rior  Cfrviial  ganglion. 

Its  infe rior  branches  descend  to  join  the  inferior  cervical  ganglion;  one 
of  these  frequently  passes  in  front  of  the  subclavian  artery*,  the  othex  be- 
hind it. 

Its  exlcTTial  branches  communicate  with  the  third,  fourth,  and  fiAh  cer- 
vical nerves. 

Its  intei^nal  branches  are,  filaments  which  accompany  the  inferior  thy 
arter}',  the  inferior  thyroid  plexus ;  and  the  ndddk  cardiac  nen*e,  ner 
cardiacus  magnus. 

The  Inferior  cervical  ganglion  (vertebral  ganglion)  is  much  Jwrgef 
than  the  preceding,  and  is  constant  in  its  existence.  It  U  o(  a  semtht&ar 
form,  and  is  situated  upon  the  bas^e  of  the  transverse  proctAs  of  Uie  sever«th 
cervical  vertebra,  immediately  behind  the  vertebral  artery :  hence  its  tide 
to  the  designation  **  xyertehrai  ganglimi.^^ 

Its  superior  branches  communicate  with  the  middle  cervical  ganglion. 

The  injhior  branches  pass  some  before  and  some  beltind  the  subclavian 
artery,  to  join  the  first  thoracic  ganglion. 

The  external  branches  consist  of  two  sets ;  one  which  commumoites 
with  the  sixth,  seventh,  and  eighth  cervical  and  first  donal  uenre;  f«d 
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one  wlitch  accompanies  the  verte- 
bral arterj^  along  the  vertebnil  ca- 
nal, forming  ihe  vertebral  plejrus. 
This  plexus  sends  filaments  to  alt 
the  branches  given  off  by  the  ar- 
tery, and  commtmieates  in  the 
cranium  with  the  lilament?;  of  the 
carotid  plexus  accompanying  the 
branches  of  the  internal  carotid 
artery. 

The  internal  branch  is  the  wfe- 
nor  cardiac  nervty  nervus caidiacus 
minor. 


Fi}?,  I97.f 


Cardiac  Nertes.* — The  mpe- 
rior  cardiac  nerve  {nervtis  superfi- 
cifjlis  cordiis)  arises  from  the  lower 
part  of  the  superior  cervical  gan- 
gfujn ;  it  then  descends  the  neck 
behind  the  common  carotid  artery 
and  paraHel  with  the  trachea, 
crosses  the  inferior  thyroid  artery, 
and  running  by  the  side  of  the  re- 
current laryngeal  nerve  for  a  short 
.distance,  passes  behind  the  arteria 
tnnominata  to  the  concavity  of  the 
arch  of  the  aorta,  where  it  joips  the 
cardiac  ganglion. 

In  its  course  it  receives  branches  ^  A^WT'^w  ^ 

from  the  pneurnogastric  nene,  and 
sendi?  filaments  to  the  thyroid 
gland  and  trachea. 

The  Middle  cardiae  nei^ve  (ner^ 
vus  catdiaciis  magnus)  proceeds 
from  the  middle  cardiac  ganglion, 
or,  in  its  absence,  from  die  cord 
of  communication  between  the 
superior  and  inferior.  It  is  the 
largest  of  the  three  nerves,  and  lies 
nearly  parallel  with  the  recurrent 

•  Th«re  ts  no  oonsfuncy  wiib  rejcard  to  the  oriicia  and  courae  of  these" nerves;  ibeie- 
lore  ihe  ^fudeui  must  aot  t>e  disnp pointed  lu  fiodiBis  the  deacriptjon  in  discord  witli  ajs 
dtffsection. 

f  A  view  of  the  irreai  eym  pathetic  nerve.  36.  Ttie  cavity  of  the  o  ran  mm.  ^.  The 
gtoLie  of  the  eye«  33.  Ttie  septum  of  the  noae.  32.  The  tticisor  teeth.  31.  The  sub 
mjtJtiliary  ^\m\d,  30.  The  larynit.  29.  The  heart.  2S.  The  lea  lunjf.  *  Tlie  c<£li»c 
oxi^.  27.  The  ascemlmg  vena  cava*  2^1  The  kidney.  25.  Tlie  crista  of  the  ilium 
2ri.  The  bladder.  22.  The  rectum.  2'l.  Th<j  piibes.  1.  Plexa*  on  the  carotid  arti^ry  jd 
the  carotid  foramen.  2,  isixih  nerve,  (motor  externtis.)  3.  1st  of  the  tffdi  or  ophthal 
Olio  uervc*.  A,  Bianrh  on  the  sepuim  narium,  connecting  MeekeTA  tfanglioti  with  Cio 
c|uet8  in  the  incisive  foraint»n.  5.  Immedjaiely  abovo  the  figure  is  the  recurrent  Umnce 
3^r  Vidian  nerve,  dividin;;  into  the  carcjtid  and  peimsal  liranches,  6,  Po^terinr  palatiti* 
bmcndii'S.  7,  Liiigtuil  nerve  joined  by  the  chorda  lyjnpani.  8.  The  portio  dura  of  ih^ 
9»tvtiuxU  pair  or  facial  nerve.     9.  The  ^itperior  cervical  ijatigllon.     I0«  The  ruiddio  c#« 
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larj  ngeal  At  the  root  of  the  neck  it  divides  into  several  branches,  VkhiA 
pass  some  before  and  some  behind  the  subclavian  arter)^;  it  cominunicates 
with  the  superior  and  inferior  cardiac,  and  with  tbe  pneumogastric  and 
recurrent  nerves,  and  descends  to  the  bifurcatioD  of  the  tracheal  to  the 
great  cardiac  plexus. 

The  Inferior  cardiac  nerve  (nervtts  ctxrdincus  minor)  arises  from  the  in 
ferior  cervical  ganglion,  communicates  freely  with  the  recurrent  '  .1^ 

and  middle  cardiac  nerves,  and  descends  to  the  front  of  the  L  n 

of  the  trachea,  to  join  the  great  cardiac  plexus. 

The  Cardiac  ganglion  is  a  ganglionic  enlargement  of  variable  size,  situ- 
ated benealli  the  arch  of  the  aorta,  to  tlie  right  side  of  the  ligament  of  the 
ductus  arteriosus.  It  receives  the  superior  cardiac  nerves  of  opposite 
sides  of  the  neck  and  a  branch  from  the  pneumogastric,  and  gives  on  nii- 
merous  branches  to  the  cardiac  plexuses. 

The  Great  cardiac  plexus  is  situated  upon  the  bifurcation  of  the  tracliea, 
above  the  right  pulmonary  artery,  and  behind  the  arch  of  tlie  aorta.  It  f  ~ 
formed  by  the  convergence  of  the  middle  and  inferior  cardiac  nerves^  an 
by  brancht  s  from  the  pneumogastric  and  descendens  noni  nerve,  and  fiiit 
thoracic  ganglion. 

The  Jlnterior  cardiac  plexus  is  situated  in  front  of  the  ascending  aor 
near  its  origin.  It  is  formed  by  the  communications  of  filaments  that  pro- 
ceed from  three  diiferent  sources,  namely,  from  llie  superior  cardiac  nerves, 
crossing  the  arch  of  the  aorta  ;  from  tbe  cardiac  ganglion  beneath  the 
arch ;  and  from  the  great  cardiac  plexus,  passing  between  the  ascending 
aorta  and  tlie  right  auricle.  The  anterior  cardiac  plexus^  supplies  the  an- 
terior aspect  of  the  heart,  distributing  numerous  filaments  with  the  left 
coronary  artery,  which  form  the  anlenor  cororuiry  plexus. 

The  Posterior  cardiac  plexus  is  formed  by  numerous  branches  from  the 
preat  cardiac  plexus,  and  is  situated  upon  the  posterior  part  of  the  a^jcenil- 
mg  aorta,  near  its  origin.  It  divides  into  two  sets  of  branches:  one  srl 
accompanying  the  right  coronary  artery  in  the  ;iurictilo-ventricular  sulru?*; 
the  other  set  joining  the  artery  on  the  posterior  aspect  of  the  heart.  They 
both  together  c  oust  inn  e  the  posterior  coronary  plexus. 

The  great  cardiac  plexus  likewise  gives  branches  to  the  avricks  of  the 
heart,  and  others  to  assist  b  forming  the  anterior  and  posterior  pulmonanf 
plexuses^ 

TBOEACIC    GANGLIA. 

The  Thoradc  ganglia  are  twelve  in  number  on  each  side.  They  \ 
flattened  and  triangular,  or  irregular  in  form,  and  present  the  peculiar  grci 
colour  and  pearly  lustre  of  the  other  sympathetic  ganglia;  they  rest  upon 
the  heads  of  the  ribs,  and  are  covered  in  by  the  pleura  costalis.  The  two 
first  ganglia  and  tlie  last  are  usually  llie  targesl. 

Their  branches  are  superior,  inferior,  external,  and  internal. 

The  superior  and  inferior  are  prolongations  of  tbe  substance  of  the  gao 
glia  rather  than  branches  ;  the  former  to  communicate  with  the  gan^oi 
above,  the  latter  with  that  below. 

rjcal  ^ii|r]]on«      H.  The  inferior  cerricnl  g9in{$1ion,     12.  The  roots  of  the  frrem  tp1«tK!k|i 
flic  ii»»rvc,  arising  ttnm  the  (Jorsnt  gnnglm.     1?*,  The  1e>«er  fplanclinio  nerve,      li,  T 
lertal  plexus.      \h,  Tde   solnr   plexus,      13,  The  meMnteric  plexiii.     17.  The  lumh 
Kanfrlin,      IS.  The  tacral  icaiiKltn.     19,  The  vesical  plcxyi.     20.  Tbe  lectal  plt^vA.     tl* 
Tbe  fjuiba;  plexus,  (cn^rebru'ipitial.) 
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The  external  branches^  two  or  three  in  number,  communicate  with  both 
roots  of  each  of  the  spinal  nerves. 

The  internal  branches  of  the  five  upper  ganglia  are  pulmonary  to  join 
the  pulmonary  plexuses ;  (Esophageal  to  the  oesophageal  plexus  and  aortic 
to  the  thoracic  aorta  and  its  branches ;  the  first  thoracic  ganglion  more« 
over  sends  branches  to  the  cardiac  plexuses.  The  branches  of  the  lower 
ganglia  are  aortic,  and  several  large  cords  which  unite  to  form  the  two 
splanchnic  nerves. 

The  Great  splanchnic  nerve  arises  from  the  sixth  dorsal  ganglion,  and 
receives  branches  from  the  seventh,  eighth,  ninth,  and  tenth,  which  aug- 
ment it  to  a  nerve  of  considerable  size.  It  descends  in  front  of  the  verte- 
bral column,  within  the  posterior  mediastinum,  pierces  the  diaphragm 
immediately  to  the  outer  side  of  each  crus,  and  terminates  in  the  semilunar 
ganglion. 

The  Lesser  splanchnic  nerve  {renal)  is  formed  by  filaments  from  the 
tenth,  eleventh,  and  sometimes  from  the  twelfth  dorsal  ganglion.  It 
pierces  the  diaphragm,  and  descends  to  join  the  rerud  plexus. 

The  Semilunar  ganglion  is  a  large,  irregular,  gangliform  body,  pierced 
by  numerous  openings,  and  appearing  like  the  aggregation  of  a  number 
of  smaller  ganglia,  having  spaces  between  them.  It  is  situated  by  the 
fdde  of  the  ccshc  axis,  and  communicates  with  the  ganglion  of  the  oppo- 
site side,  both  above  and  below  that  trunk,  so  as  to  form  a  gandiform 
circle,  from  which  branches  pass  ofi*  in  all  directions,  like  rays  from  a 
centre.     Hence  the  entire  circle  has  been  named  the  solar  plexus. 

The  Solar  plexus  receives  the  great  splanchnic  nerves ;  part  of  the  lesser 
splanchnic  nerves ;  the  termination  of  the  right  pneumogastric  nerve ;  some 
branches  from  the  right  phrenic  nerve ;  and  sometimes  one  or  two  fila- 
ments from  the  left.  It  sends  numerous  filaments,  which  accompany, 
under  the  name  of  plexuses^  all  the  branches  given  ofi*  by  the  abdominal 
aorta.  Thus,  we  "have  derived  from  the  solar  plexus  the — 
Phrenic  plexuses.  Renal  plexuses, 

Gastric  plexus,  Superior  mesenteric  plexus, 

Hepatic  plexus,  Spermatic  plexuses. 

Splenic  plexus.  Inferior  mesenteric  plexus. 

Supra-renal  plexuses. 

The  Renal  plexus  is  formed  chiefly  by  the  lesser  splanchnic  nerve,  but 
receives  many  filaments  from  the  solar  plexus. 

The  SperrnoHc  plexus  is  formed  principally  by  the  renal  plexus. 

The  Inferior  myenteric  plexus  receives  filaments  from  the  aortic  plexus. 

LUMBAR    GANGLIA. 

The  Lwmbar  ganglia  are  four  in  number  on  each  side,  of  the  peculiar 
pearly  grey  colour,  fusiform,  and  situated  upon  the  anterior  part  of  the 
bodies  of  the  lumbar  vertebrae. 

The  superior  and  inferior  branches  of  the  lumbar  ganglia  are  branches 
of  communication  with  the  ganglion  above  and  below,  as  in  the  dorsal 
region. 

The  external  branches^  two  or  three  in  number,  communicate  with  the 
lumbar  nerves. 

'ITie  intemal  branches  consist  of  two  sets ;  of  which  the  upper  pass  m 
wards  in  firont  of  die  abdommal  aorta,  and  form  around  that  trunk  a  plex 
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iform  interlacement,  which  constitutes  the  lumbar  aortic  plexus  ;  the  lovet 
branches  cross  the  common  iliac  arteries,  and  unite  over  the  promontory 
of  the  sacrum,  to  form  the  hypogastric  plexus. 

The  Lumbar  aortic  plexus  is  formed  by  branches  from  the  lumbar  gan- 
glia, and  receives  filaments  from  the  solar  and  superior  mesenteric  plex- 
uses. It  sends  filaments  to  the  inferior  mesenteric  plexus,  and  terminates 
in  the  hypogastric  plexus. 

The  Hypogastric  plexus  is  formed  by  the  termination  of  the  aortic 
plexus,  and  by  the  union  of  branches  from  the  lower  lumbar  ganglia.  It 
is  situated  ov^r  the  promontory  of  the  sacrum,  between  the  two^  common 
iliac  arteries,  and  bifurcates  inferiorly  into  two  lateral  portions,  which 
communicate  with  branches  from  the  fourth  and  fifth  sacral  nerves.  It 
distributes  branches  to  all  the  viscera  of  the  pelvis,  and  sends  filaments 
which  accompany  the  branches  of  the  internal  iliac  artery. 

SACRAL    GANGLIA. 

The  Saciui  ganglia  are  four  or  five  in  number  on  each  side.  They  are 
situated  upon  the  sacrum,  close  to  the  anterior  sacral  foramina,  and  re- 
semble the  lumbar  ganglia  in  form  and  mode  of  connexion,  although  much 
smaller  in  size. 

The  superior  and  inferior  branches  communicate  with  the  ganglia  above 
and  below. 

The  external  branches  communicate  with  the  sacral  nerves. 

The  internal  branches  communicate  very  freely  with  the  lateral  divisions 
of  the  hypogastric  plexus,  and  are  distributed  to  the  pelvic  viscera.  The 
last  pair  of  sacral  ganglia  give  off  branches  which  join  a  small  ^nglion, 
situated  on  the  first  bone  of  the  coccyx,  called  the  ganglion  xmpar^  or 
azygos.  This  ganglion  resembles  in  its  position  and  function  the  ganglion 
of  Ribes,  serving  to  connect  the  inferior  extremity  of  the  sympathetic  sys- 
tem, as  does  the  former  ganglion  its  upper  extremity.  It  gives  off  a  few 
small  branches  to  the  coccyx  and  rectum. 


CHAPTER  X. 

ORGANS    OF   SENSE. 


The  organs  of  sense,  the  instruments  by  which  the  animal  frame  is 
brought  into  relation  with  surrounding  nature,  are  five  in  number.  Four 
uf  tliese  organs  are  situated  within  the  head :  viz.  the  apparatus  of  smell, 
i(ight,  hearing,  and  taste ;  and  the  remaining  organ,  of  touch,  is  resident 
in  the  skin,  and  distributed  over  the  surface  of  the  body. 

THE    NOSE    AND    NASAL    FOSSiE. 

The  organ  of  smell  consists  essentially  of  two  parts:  one  external,  the 
nose ;  the  other  internal,  the  nasal  fossa. 

The  nose  is  the  triangular  pyramid  which  projects  from  the  centre  of 
the  face,  immediately  above  the  upper  lip.    Superiorly  it  is  comieGte<I 
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with  the  forehead  by  means  of  a  narrow  bridge ;  inferiorly,  it  presents  twc 
openings,  the  nostriky  which  overhang  the  mouth,  and  are  so  constructed 
that  the  odour  of  all  substances  must  be  received  by  the  nose  before  they 
can  be  introduced  within  the  lips.  The  septum  between  the  openings  of 
the  nostrils  is  called  the  columiia.  Their  entrance  is  guarded  by  a  num« 
ber  of  stiff  hairs  {vibrissa)  which  project  across  the  openings,  and  act  as  a 
filter  in  preventing  the  introduction  of  foreign  substances,  such  as  dust  or 
insects,  with  the  current  of  air  intended  for  respiration. 

The  anatomical  elements  of  which  the  nose  is  composed,  are — 1.  In- 
tegument. 2.  Muscles.  3.  Bones.  4.  Fibro-cartilages. .  5.  Mucous 
membrane.     6.  Vessels  and  nerves. 

1.  The  IrUegumerU  forming  the  tip  (lobulus)  and  wings  (ala)  of  the  nose 
is  extremely  thick  and  dense,  so  as  to  be  with  difficulty  separated  from 
the  fibro-cartilage.  It  is  furnished  with  an  abundance  of  sebiparous^Jbllu 
cleSj  which,  by  their  oily  secretion,  protect  the  extremity  of  the  nose  hi 
excessive  alternations  of  temperature.  The  sebaceous  matter  of  these  fol- 
licles becomes  of  a  dark  colour  upon  the  surface,  from  the  attraction  of  the 
carbonaceous  matter  floating  in  the  atmosphere ;  hence  the  spotted  ap- 
pearance which  the  tip  of  the  nose  presents  in  large  cities.  When  the 
integument  is  firmly  compressed,  the  inspissated  sebaceous  secretion  is 
squeezed  out  Srom  the  follicles,  and  taking  the  cylindrical  form  of  their 
excretory  ducts,  has  the  appearance  of  small  white  maggots  with  black 
heads. 

2.  The  Muscles  are  brought  into  view  by  reflecting  the  integument : 
they  are  the  pyramidalis  nasi,  compressor  nasi,  dilatator  naris,  levator  labii 
superioris  alsque  nasi,  and  depressor  labii  superioris  alseque  nasi.  They 
have  been  already  described  with  the  muscles  of  the  face. 

3.  The  Bones  of  the  nose  are,  the  nasal,  and  nasal  processes  of  the  su- 
perior maxillaiy. 

4.  The  FibnhcartUages  give  form  and  stability  to  ■ 
the  outwork  of  the  nose,  providing,  at  the  same  time, 
by  their  elasticity,  against  injuries.     They  are  five  in 
number,  namely,  the — 

Fibro-cartilage  of  the  septum, 
Two  lateral  nbro-cartilages, 
Two  alar  fibro-cartilages. 

The  Fibr(hcartilage  of  the  septum^  somewhat  trian- 
^ilar  in  form,  divides  tne  nose  into  its  two  nostrils. 
It  is  connected  above  with  the  nasal  bones  and  lateral 
fibro-cartilages ;  behind,  with  the  ethmoidal  septum 
and  vomer ;  and  below,  with  the  palate  processes  of 
the  superior  maxillary  bones.  The  alar  fibro-carti- 
lages and  columna  move  freely  upon  the  fibro-cartilage 
of  the  septum,  being  but  loosely  connected  with  it  by 
perichondrium. 

The  Lateral  fibro-cartilages  are  also  triangular:  they  are  connected,  in 
froTVt^  with  the  fibro-cartilage  of  the  septum ;  abovCj  with  the  nasal  bones ; 

•  The  fihrocartila^ps  of  the  nose.  1.  One  of  the  nasal  bones.  2.  The  fibro-cartila«e 
of  the  septum.  3.  The  lateral  fibro-cartilage.  4.  The  alar  fibro-cartilage.  5.  Tha 
central  portions  of  the  alar  fibro-cartilages  which  constitute  the  colcnina.  6.  Tha  ftp- 
peadix  of  the  alar  fibro-cartilage.     7.  The  nostril. 
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behind^  \^ith  ihe  nasal  processes  of  the  superior  maxillary  bones ;  and  bdtno 

with  tlie  alar  fibro- cartilages. 

jUar  JibrO'CarlUttges, — ^Each  of  these  cartilages  is  curved  in  such  a  man* 
ner  as  to  corrfspond  with  tlie  opening  of  the  nostril,  to  which  it  fornix  a 
kind  of  rira.  The  inner  portion  is  loosely  connected  with  the  same  pi^rt 
of  the  oppoiiite  cartilage,  so  as  to  form  the  columna.  It  is  expanded  and 
thickened  at  the  point  of  the  nose  to  constitute  the  lobe ;  and  on  tlie  side 
forms  a  curve  corresponding  with  the  form  of  the  ala.  This  curve  is  pro- 
longed downwards  and  forwards  in  the  direction  of  the  posterior  border 
of  the  ala  by  three  or  four  small  fibro-cartilaginous  plates,  which  are  ap- 
pendages of  the  alar  fibro-cartilage. 

The  whole  of  these  fibro-cartilages  are  connected  with  each  other  and 
to  the  bones,  by  perichondrium,  which,  from  its  membranous  structufei 
permits  of  the  freedom  of  motion  existing  between  ttiem. 

6.  The  Mu€ous  membrane^  lining  llie  interior  of  the  nose,  is  continuous 
with  the  skin  externally,  and  with  the  pituitary  membrane  of  the  nasal  ■ 
fossae  within.     Around  the  entrance  of  ttie  nostrils  it  is  provided  wida 
numerous  vibrissa* 

6,  Vessels  and  JVerves,  — The  Arteries  of  the  nose  are  the  lateralis  nasi 
from  die  facial,  and  the  nasalis  septi  from  the  superior  coronaiy. 

Its  Jiferves  are,  the  facial,  tnfra-orbital,  and  nasal  branch  of  the  oph- 
thalmic* 

KA8AL    FOSSJE. 

To  obtain  a  good  view  of  the  rmsal  Jbsxa^  the  face  must  be  divided 
through  die  nose  by  a  vertical  incision,  a  little  to  one  side  of  the  middle 
line. 

The  ^ctsaijhssie  are  two  irregular  compressed  cavities,  extending  back- 
wards from  the  nose  to  the  pharynx.  They  are  bounded  superiorly  by  the 
lateral  cartilage  of  the  nose,  and  by  the  nasal,  sphenoid,  and  ethmoid 
bones ;  inferiorly  by  the  hard  palate ;  and,  in  the  middle  line,  they  ar« 
separated  from  each  other  by  a  bony  and  fibro-cartilaginous  septum.  A 
plan  of  the  boundaries  of  the  nasal  fosssB  will  be  found  at  page  91. 

Upf^n  the  outer  wall  of  each  fossa,  in  the  dried  skull,  are  three  project* 
ing  processes,  termed  spongy  bones.  The  two  superior  belong  to  the 
ethmoid,  the  inferior  is  a  separate  bone.  In  tlie  fresh  fossa;  these  are 
covered  with  mucous  membrane,  and  ser%'e  to  increase  the  surface  of  that 
membrane  by  their  prominence  and  convoluted  form.  The  space  inter- 
vening between  the  superior  and  middle  spongy  bone  is  the  s^tfmiot 
meatus ;  the  space  between  the  middle  and  inferior  the  middle  mmius ,' 
and  that  between  the  inferior  and  the  floor  of  the  fossa  the  inferior 
tneattis. 

These  meatuses  are  passages  which  extend  from  before  backwards,  and 
it  is  in  rushing  through  and  amongst  these  that  tlie  atmosphere  deposits 
Its  odorant  particles  upon  the  mucous  membrane.  There  are  several 
openings  into  die  nasal  fossa?:  thus,  in  the  su/terior  meatus  are  the  openings 
of  the  sphenoidal  and  posterior  ethmoidal  nells ;  in  the  middle  the  anterior 
ethmoidal  cells,  the  frontal  sinuses,  and  the  antrum  maxillare ;  and,  in  the 
inferior  meatus,  the  termination  of  the  nasal  duct.  In  the  dried  bone 
*here  are  two  additional  openings,  the  sjiheno-palalme  and  the  anterior 
palatine  foramen ;  the  former  being  situated  fn  the  superior,  and  the  latlief  ^ 
m  Hit  inferior  meatus. 
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The  Mucous  membrane  of  the  nasal  fosss  is  called  pituitary ^  or  Schnei» 
derian.^  The  former  name  being  derived  from  the  nature  of  its  secretion, 
the  latter  from  Schneider,  who  was  the  first  to  show  that  the  secretion  of 
the  nose  proceeded  from  the  mucous  membrane,  and  not  from  the  brain, 
as  was  formerly  imagined.  It  is  continuous  with  the  general  gastro-pul- 
monary  mucous  membrane,  and  may  be  traced  through  the  openings  in 
the  meatuses,  into  the  sphenoidal  and  ethmoidal  cells ;  into  the  frontal 
sinuses ;  into  the  antrum  maxillare ;  through  the  nasal  duct  to  the  surface 
of  the  eye,  where  it  is  continuous  with  the  conjunctiva ;  along  the  Eusta- 
chian tubes  into  the  tympanum  and  mastoid  cells,  to  which  it  forms  the 
lining  membrane ;  and  through  the .  posterior  nares  into  the  pharynx  and 
mouth,  and  thence  through  the  lungs  and  alimentary  canal. 

The  surface  of  this  membrane  is  furnished  with  a  columnar  epithelium 
supporting  innumerable  vibratile  cilia. 

Ves^h  and  JVerves.  —  The  Arteries  of  the  nasal  fossae  are  the  anterior 
and  postenoi  ethmoidal,  from  the  ophthalmic  artery;  and  the  spheno- 
palatine and  pterygo-palatine  from  the  internal  maxillary. 

The  JVerves  are,  the  olfactory,  the  spheno-palatine  branches  from  Meckel's 
ganglion,  and  the  nasal  branch  of  the  ophthalmic.  The  ultimate  filaments 
of  the  olfactory  nerve  terminate  in  papiUsB. 


THE   EYE,  WITH   ITS   APPENDAGES. 

The  form  of  the  eyeball  is  that  of  a  sphere,  of  about  one  inch  in  diame- 
ter, having  the  segment  of  a  smaller  sphere  engrafled  upon  its  anterior 
suiface,  which  increases  its  antero-posterior  diameter.  The  axes  of  the 
two  eyeballs  are  parallel  with  each  other,  but  do  not  correspond  with  the 
axes  of  the  orbits,  which  are  directed  outwards.  The  optic  nerves  follow 
the  direction  of  the  orbits,  and  therefore  enter  the  eyeballs  to  their  nasai 
side. 

The  Globe  of  the  Eye  is  composed  of  tunics^  and  of  refracting  media 
called  humours.     The  tunics  are  three  in  number,  the 

1.  Sclerotic  and  Cornea, 

2.  Choroid,  Iris,  and  Ciliary  processes, 

3.  Retina  and  Zonula  cilians. 

The  humours  are  also  three — 

Aqueous, 
Crystalline  (lens), 
Vitreous, 

First  tunic. — The  Sclerotic  and  Cornea  form  the  external  tunic  of  the 
eyeball,  and  give  it  its  peculiar  form.  Four-fiflhs  of  the  globe  are  invested 
by  the  sclerotic,  the  remaining  fifth  by  the  cornea. 

The  Sclerotic  {(TxKri^l^^  hard)  is  a  cense  fibrous  membrane,  thicker  behind 
than  in  front.  It  is  continuous,  pos  leriorly,  with  the  sheath  of  the  optic 
nerve,  which  is  derived  from  the  du  ra  mater,  and  is  pierced  by  that  ner"» 
as  well  as  by  the  ciliary  nerves  a:  d  arteries.  Anteriorly  it  presents  a 
bevelled  edge  which  receives  the  c  H'nea  in  the  same  way  that  a  watcu- 

•  Conmd  Victjr  Schneider,  professor  cf .  (edicine  ai,  W.  tenberg.  Hi«  work,  entitled 
Dt  Catarrhii^  Slc  was  published  in  1  >C1. 
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glass  is  received  by  the  groove  in  its  c^ise.    Its  anterior  surface  is  cohered 

by  a  ibln  tendinous  layer,  the  tunica  albuginefi^  derived  from  the  expan!»ioa« 
of  the  tendons  of  the  four  recti  muscles.  By  its  posterior  surface  it  givesJ 
attRchmeut  to  the  two  oblique  muscles.  The  tunica  albuginea  is  covereduj 
for  a  part  of  its  extent,  by  the  mucous  membrane  of  the  front  of  tlie  ^yvA 
the  conjunctiva;  and,  by  rt-ason  of  the  brilliancy  of  its  whiteness,  give 
occasion  to  the  common  expressionj  **  »he  white  of  the  eye." 

At  tlie  entrance  of  llie  optic  nerve,  tlie  sclerotic  forms  a  itiin  aiMfm 
lamella  (lamina  cribrosa),  which  is  pierced  by  a  number  of  minute  opt* c 
ings  for  the  passa;;^  of  iJie  nervous  filaments.     One  of  these  openinj^,  large!  J 
than  the  rest,  and  situated  in  ihe  centre  of  the  laraeHa,  is  the  poms  opticut 
through  which  the  arteria  centralis  retinae  enters  the  eyeball. 

Fig.  199.» 


The  Cornea  (rorneus,  horny)  is  the  transparent  projecting  layer  thatl 
constitutes  the  anterior  Mb.  of  the  globe  of  the  eye.  In  its  form  it  is  cir-1 
cular,  concavo-convex,  and  resembles  a  watch-glass.  It  is  received  by  J 
its  edge,  which  is  sharp  and  thin,  within  the  bevelled  border  of  the  $cle»J 
n>licj  to  which  it  is  very  firmly  attached,  and  it  is  somewhat  thicker  tha 
the  anterior  portion  of  that  tunic.  When  examined  from  the  exterior^  ita] 
vertical  diameter  is  seen  to  be  about  cne-iiixteeiHh  shorter  tlian  the  traii5«J 
verse,  in  couKequence  of  the  overlapping  above  and  below ,  of  the  margin^ 
of  the  sclerotica  ;  on  the  interior,  however,  its  outline  i:*  perfectly  circular. 

The  cornea  is  composed  of  four  layers :  namely,  of  the  conjunctiva  ;  of 
the  cornea  proper,  which  consists  of  several  thin  lamella?  connected  together  J 
by  an  extremely  fine  areolar  tissue  ;  of  the  cornea  elastica,  a  '*  fine,  enisticpl 
^i\  exquisitely  transparent  membrane,  exactly  applied  to  the  inner  stirf act] 

•A  longituttina!  swlion  of  the  globe  of  iheeye.  l.Th*  sclerotic*  thicker  behimi  ttittlr| 
in  front.  2.  The  cnrn^'n,  rec*Mveii  wUliin  itie  anterior  rmiririn  of  the  tck'rotic,  Jtrit)  < 
neetetl  M'iih  it  by  menna  of  a  bevelled  edge.  3.  The  choroid,  connected  anterlorlyj 
with  (4)  the  t'ilinry  Ii};tiinent,  and  (5)  the  ciliary  p roc pa9e»«  6*  The  iri*,  T.  l*>n^  piip<l*l 
8,  The  thinl  layer  of  the  eyc^  the  retina,  lermirmting  anteriorly  by  an  a^  i 

ttie  commeni^eineni  of  the  ciliary  proce**et.     !>.  The  canal  of  Petit,  whi 
icn«  (12)  J  tlie  thin  layer  jo  front  ot  this  canal  is  the  zonula  eiUarif,  a  pnu 
*lie  vascular  layer  of  the  retina  to  ihe  lens,     10.  The  anterior  cbamVu-r  of  th 
nihiing  the  aqueous  humour:  the  Uiung  membrane  by  which  the  humour  ia  *  i 

repreiented  in  the  dia^n^m.     11.  ^flie  poisierioT  chamber.     12.  Tlie  le«».  more  comrrxJ 
behind  than  before,  and  enclosed  in  it*  proper  cnptule.     13.  Th«  vitreotia  hunii  nf  rn*] 
closed  in  the  hyaloid  menibmne,  and  in  cclla  formml  in  lU  interior  by  that  ' 
14.  A  tuhnhir  sheath  of  the  hyaloid  membrane,  which  serves  for  the  passage  tt  f 

of  the  cap«vile  of  the  lens.      15.  Tbu  neurilemma  of  the  optic  nerve,     IG,  The  mU'ju 
wenimlip  tetintr,  eml^dded  in  the  jenire  of  the  optic  nerve. 
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of  the  cornea  proper,"  and  of  the  lining  membrane  of  the  anterior  chamber 
of  the  eyeball  The  cornea  elastica  is  remarkable  for  its  perfect  transpa- 
rency, even  when  submitted  for  many  days  to  the  action  of  water  or  alco- 
hol ;  while  the  cornea  proper  is  rendered  opaque  by  the  same  immersion. 
To  expose  this  membrane,  Dr.  Jacob  suggests  that  the  eye  should  be  placed 
in  water  for  six  or  eight  days,  and,  then,  that  all  the  opaque  cornea  should 
be  removed  layer  after  layer.  Another  character  of  the  cornea  elastica  is 
its  great  elasticity,  which  causes  it  to  roll  up  when  divided  or  torn,  in  the 
same  manner  as  the  capsule  of  the  lens.  The  use  of  this  layer,  according 
to  Dr.  Jacob,  is  to  "  preserve  the  requisite  permanent  correct  curvature 
of  the  flaccid  cornea  proper." 

The  opacity  of  the  cornea,  produced  by  pressure  on  the  globe,  results 
from  the  iniikration  of  fluid  into  tlie  areolar  tissue  connecting  its  layers. 
This  appearance  cannot  be  produced  in  a  sound  living  eye. 

Dissection. — The  sclerotic  and  cornea  are  now  to  be  dissected  away 
from  the  second  tunic ;  this,  with  care,  may  be  easily  performed,  the  only 
connexions  subsisting  between  them  being  at  the  circumference  of  the  iris, 
the  entrance  of  the  optic  nerve,  and  the  perforation  of  the  ciliary  nerves 
and  arteries.  Pinch  up  a  fold  of  the  sclerotic  near  its  anterior  circumfer- 
ence, and  make  a  small  opening  into  it,  then  raise  the  edge  of  the  tunic, 
and  with  a  pair  of  fine  scissors,  having  a  probe  point,  divide  the  entire 
circumference  of  the  sclerotic,  and  cut  it  away  bit  by  bit.  Then  separate 
it  from  its  attachment  around  the  circumference  of  the  iris  by  a  gentle 
pressure  with  the  edge  of  the  knife.  The  dissection  of  the  eye  must  be 
conducted  under  water. 

In  the  course  of  this  dissection  the  ciliary  nerves  and  long  ciliary  arteries 
will  be  seen  passing  forwards  between  the  sclerotic  and  choroid  to  be  dis- 
tributed to  the  iris. 

Second  tunic. — The  second  tunic  of  the  eyeball  is  formed  by  the  cAo- 
roid,  ciliary  ligament,  and  iris,  the  ciliary  processes  being  an  appendage 
developed  from  its  inner  surface. 

The  Choroid^  is  a  vascular  membrane  of  a  rich  chocolate-brown  colour 
upon  its  external  surface,  and  of  a  deep  black  colour  within.  It  is  con- 
nected to  the  sclerotic,  externally,  by  an  extremely  fine  areolar  tissue,  and 
by  nerves  and  vessels.  Internally  it  is  in  simple  contact  with  the  third 
tunic  of  the  eye,  the  retina.  It  is  pierced  posteriorly  for  the  passage  of 
the  optic  nerve,  and  is  connected  anteriorly  with  the  iris,  ciliary  processes, 
and  with  the  line  of  junction  of  the  cornea  and  sclerotic,  by  a  dense  white 
structure,  the  ciliary  ligament^  which  surrounds  the  circumference  of  the 
iris  like  a  ring. 

The  choroid  membrane  is  composed  of  three  layers : — an  external  or 
venous  layer,  which  consists  principally  of  veins  arranged  in  a  peculiar 
manner :  hence  they  have  been  named  vencB  vorticosce.     The  marking  on 

•  The  word  choroid  has  been  very  mucli  abused  in  anatomical  language ;  it  was  origi- 
nally  applied  to  the  membrane  of  the  fcetns  called  chorion  from  the  Greek  word  x^fMtr* 
doniicilium,  that  membrane  being,  as  it  were,  the  abode  or  receptacle  of  the  foetus 
Xopcor  comes  from  x^*^  ^'^  ^^^^  ^^  receive.  Now  it  so  happens  that  the  chorion  m 
the  ovum  is  a  vascular  membrane  of  peculiar  structure.  Hence  the  term  choroid^ 
XPpunf  niof,  like  the  chorion,  has  been  used  indiscriminately  tn  signify  vasculnr  structures, 
mt  in  the  olioroid  membrane  of  the  eye,  the  choroid  plexus,  &x:.,  and  we  find  Cruveil- 
hier  in  his  work  on  Jnatomy^  vol.  iii.  p.  463,  saying  in  a  note,  "  Chorolde  est  synonyrne 
da  vaacDlense." 
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Fig.200.»  ^^  surface  of  the  membrane  pro- 

duced by  these  veins  re^*  a 

many  centres  to  which  a  i-  f 

curved  lines  converge.     It  i»  th»a 
Inyer  which  is  connected  with  die 
ciliary  ligament.    Tlie  midtlle  or  ar» 
ieiial  layer  (lunica  RuysckiajM^)  lAj 
Jj  formed  principaJly  by  the  nimiiica 
tions  of  minute  arteries.     It  ia  r^' 
llected  inwards  at  il«  junction  iJi'ith 
the  ciliary  lit^raent,  so  as  to  fonn 
the  ciliary  processes.    The  itd^mal 
layer  is  a  delirnte  merabnmc  (mei7>* 
brana  pigmenti)  composed  of  seve- 
ral laminae  of  nucleated  hexagonal 
cells,  which  contain  the  jcfrjiniiles  of  pigmentum  nigrum,  and  are  arnuigisd 
so  as  to  resemble  a  tesselated  pavement. 

In  animals,  the  pigmentum  nigrum,  on  the  posterior  wall  of  theeyeba 
is  rephiced  by  a  layer  of  considerable  extent,  and  of  metallic  brilJianc 
called  the  tapetura. 

I'he  Ciliary  ligamerd^  or  circle,  is  the  bond  of  union  between  the  ex«, 
temal  and  middle  tunics  of  the  eyeball,  and  senses  to  connect  the  come 
and  sclerotic,  at  their  line  of  junction,  w^ith  the  iris  and  external  layer  of* 
the  choroid.  It  is  also  tlie  point  to  which  the  ciliary  nerves  and  vesseb 
proct't'd  previously  to  their  distribution,  and  it  receives  the  anterior  ciliary 
arteries  through  Uie  anterior  margin  of  the  sclerotic.  A  minute  vasculstr 
canal  is  situated  within  the  ciliar)^  ligament,  called  the  ciliary  canal,  or  the 
canal  of  Fontana^  from  its  discoverer. 

The  tn$  (iris,  a  rainbow,)  is  so  named  from  its  variety  of  colour  in  dif- 
ferent individuals:  it  forms  a  septum  between  the  anterior  and  posterior 
chambers  of  the  eye,  and  is  pierced  somewhat  to  the  nasal  side  of  its  centre 
by  a  circular  opening,  which  is  called  the  pupil.  By  its  periphery  it  is 
cotmected  with  die  cifiary  ligament,  and  by  its  inner  circumference  forma 
the  margin  of  tlie  pupil ;  its  anterior  surface  looks  towards  the  comear  and 
the  posterior  towards  tlie  ciliary  processes  and  lens. 

The  ms  is  composed  of  two  layers,  an  anterior  or  mttsadar^  consiisting 
of  radinfing  fibres  which  converge  from  the  circumference  towards  the 
centre,  and  have  the  power  of  dilating  the  pupil;  and  cirailnr^  which  sul- 
round  the  pupil  like  a  sphincter,  ana  by  their  action  produce  contraction 

•  A  (H**eclion  of  the  eyeball,  showing  it*  *ecoml  titnic,  and  the  rrifKlp  of  dtttributi 
of  the  vena*  vorucostt  of  Uie  clioroid.  After  Arimld.  1.  Part  of  thtf  tclerolic  Cf5«4, 
llif*  opTic  nrrve.  3,  3.  Tlie  choroid  coat,  4*  The  ciliary  Hgninent  5.  The  ini-  *V. 
Tlie  venrp  vorticosrp.  7,  7.  The  trunks  o^  Oie  veiiw  voriico*?©  ar  ihe  ptnnt  where  ihey 
have  pierced  ihe  sclerotica,  8^  8,  The  posterior  cilinry  veins,  which  eni«f  the  cyob^U 
n  couipiiny  with  the  jjo*tertor  ciliary  orteriet,  by  piercing  the  ■cleiotic  st  9.  10.  OiM 
of  the  long  ciliary  nervea,  accompanied  by  a  Jong  ciliary  vein* 

f  Rnysch  was  born  at  tite  Hague  in  1638,  and  wa«  appointed  profrttor  of  Anatnn 
fit  Atrisierdam  in  IC>(\5.     His  whole  lile  was  employed  in  malcinK  injected  preparatio 
for  which  he  is  justly  celebrated,  and  he  died  ni  the  ndvnneed  age  of  ninety-three  \ 
He  come  to  the  cooclui<ioti  that  liie  body  waa  entirely  ma<Ie  np  of  ve»«eU, 

'  Felix  ^onf«r>t^  an  anatomist  of  Tuscany,  Hiii  '*De«i?fiption  of  a  New  Cmiiiil  in  I 
Ry*»  "  v^a*  published  ii'  1778,  in  a  LeUer  to  the  Frofesior  of  Anaii  my  in  l^rial. 
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of  its  area.  The  posterior  layer  is  of  a  deep  purple  tint,  and  is  thence 
named  uvea^  from  its  resemblance  in  colour  to  a  ripe  grape. 

The  Ciliary  processes  may  be  seen  in  two  ways,  eidier  by  removing  the 
iris  from  its  attachment  to  the  ciliary  ligament,  when  a  front  view  of  the 
processes  will  be  obtained,  or  by  making  a  transverse  section  throngh  the 
globe  of  the  eye,  when  they  may  be  examined  from  behind,  as  in  fig,  tJOl, 

The  ciliary  processes  consist  of  a  number  of  triangular  folds,  lormed 
apparently  by  the  plaitin;^  of  the  middle  and  internal  byer  of  thf  choroid. 
According  to  Zinti,  they  are  about  sixty  in  number,  and  may  be  divided 
into  large  and  small,  die  hitter  being  situated  in  tlie  spaces  between  the 
former.  Their  periphery  is  connected  with  the  ciliarj'  ligament,  and  is 
cratinuous  with  the  middle  and  internal  layer  of  the  choroid.  The  central 
border  is  free,  and  rests  against  the  circumference  of  tiie  lens.  The  ante- 
rior surface  corresponds  witli  the  uvea  ;  the  posterior  receives  the  tblds  ol 
the  zonula  ciliaris  between  its  processes,  and  tlius  establishes  a  connexion 
between  the  choroid  and  the  third  tunic  of  the  eye*  The  ciliar)^  processes 
are  covered  with  a  duck  layer  of  pigmentuni  nigrum,  which  is  more 
abundant  upon  them,  and  upon  the,  anterior  purl  of  the  choroid,  tlian  upon 
the  posterior  part.  When  the  pigment  is  washed  otf,  the  processes  are  of 
a  whitish  colour. 

Fig.  20l.»  Fig.  202.f 


Third  Tunic.  —  The  third  tunic  of  the  eye  is  the  Tetina^  which  is  pro- 
longed forwards  to  the  lens  by  the  zonula  ciiiariss 

Dissection,  —  If,  after  the  preceding  dissection,  ihe  choroid  membrane 
be  carefully  raised  and  removed,  the  eye  being  kept  under  water,  the 
redna  may  be  seen  very  distinctly. 

•  The  afit<?rior  «^g:ni»erit  of  a  transversif!  section  of  the  glolje  of  the  pye,  see^n  from 
%vithin.  1.  The  divided  edgf*  nf  llie  three  tuniri ;  sclcmiieT  choToid  (the  ti»rk  layer), 
cind  retina.  2.  The  pupiL  3.  The  iri*.  the  »arfat:e  pri**e>ited  lo  view  in  thi<  section 
being  Uie  uvea,  4.  The  cilinry  processea.  5.  The  scalloped  anterior  border  of  the 
reiinn. 

f  The  posterior  *egmeni  of  a  imnsverse  seciion  of  the  globe  of  the  eye,  seen  from 
within,  I.  The  divided  edge  of  the  three  lunica.  The  membrane  covering  llje  whole 
jf»u*rnai  tiirlftee  is  the  retinn.  2.  The  entrnncp  of  the  nptio  nervp  with  \h(*  arieria  cen- 
tiaUs  reiuifm  piercing  its  centre.  3.  3,  The  ramifications  of  the  nrteria  cenimli*,  4.  The 
forjimen  of  Soemtneringi  in  th?  centre  of  the  axis  of  the  eye;  the  phnrJe  from  the  siclei 
of  the  iection  ob»cure»  the  Umbua  luteiia  which  surrounds  it,  &,  A  foUl  of  the  retin;*, 
which  fenemUy  obscures  ihe  fommeti  of  ^emmering  after  iht  eye  ha*  been  opened. 
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RETINA — STRUCTURE* 


The  Retina  Ls  composed  of  diree  layers : — 

ExUmaly  or  Jacob's  membrane, 
Middkj         Nervous  membraaei 
hUenmlf       Vascular  membrane. 

Jacob* i  membram  is  extremely  tbinj  and  is  seen  as  a  meie  film  when 
the  freshly  dissected  eye  is  suspended  in  water*  Examined  by  the  micn>- 
ficope,  it  is  found  to  be  composed  of  cells  having  a  tesselated  arrangement. 
Dr,  Jacob  considers  it  to  be  a  serous  membrane. 

The  JSTervous  membrane  is  the  expansion  of  the  optic  nerve,  and  forms 
a  thin  semi-transparent  bluish-white  layer,  which  envelopes  the  vitreous 
humour,  and  extends  forwards  to  the  commencement  of  the  ciJiarv  pro- 
cesses, where  it  terminates  by  an  abrupt  scalloped  margin.  According  to 
Treviranus,  this  layer  is  composed  of  cylindrical  fibres,  which  proceed 
from  the  optic  nerve,  and,  near  llieir  termination,  bend  abruptly  inwards, 
to  form  the  internal  papillary  layer,  which  lies  in  contact  with  the  hyaloid 
membrane;  each  fibre  constituting  by  its  extremity  a  distinct  papilla. 

The  Vascular  membrane  consists  of  the  ramifications  uf  a  mmute  artery, 
the  arferia  centralis  retincB,  and  its  accompanying  vein ;  the  artery  pierces 
the  optic  nerve,  and  enters  the  globe  of  the  eye  through  the  porus  opticus, 
in  the  centre  of  the  lamina  cribrosa.  This  artery*  may  be  seen  very  dis- 
tinctly by  making  a  transverse  section  of  the  eyeball.  Its  branches  are 
continued  anteriorly  into  the  zonula  ciliaris.  The  vascular  layer  forms 
distinct  sheaths  for  the  nervous  papilla?,  which  constitute  the  inner  surface 
of  the  retina. 

In  the  centre  of  the  posterior  part  of  the  globe  of  the  eye  the  retina  pre- 
sents a  circular  spot,  %vhieh  is  called  the  Jaramen  of  Soemmering  ;*  it  is 
surrounded  by  a  yellow  halo,  the  iimbiis  luteus^  and  is  frequently  obscured 
I  by  an  elliptical  fold  of  the  retina,  which  has  been  regarded  as  a  normal 
f  CtMulition  of  the  membrane.  The  term  foramen  is  misapplied  to  this  spot, 
the  vascular  layer  and  the  membrana  Jacobi  are  continued  across  it ; 
The  nervous  substance  alone  appearing  to  be  deficient.  It  exists  only  in 
animals  having  the  axes  of  tlxe  eyeballs  parallel  with  each  other,  as  man, 
quadrumana,  and  some  saurian  reptiles,  and  is  said  to  give  passage  to  a 
small  lymphatic  vesseL 

The  Zonuh  ciliaris  (zonula  of  Zinn)t  is  a  thin  vascular  layer,  which 
connects  the  anterior  margin  of  the  retina  wtth  tiie  antenor  surface  of  the 
lens  near  its  circumference.  It  presents  upon  its  surface  a  number  of 
small  folds  corresponding  with  the  ciliary  processes,  between  which  they 
are  received*  These  processes  are  arranged  in  the  form  of  rays  around 
'he  lens,  and  the  spaces  between  tiiera  are  stained  by  the  ptgmentum 
nigrum  of  tlie  ciliary  processes*  They  derive  their  vessels  from  the  vas- 
cular layer  of  the  retina*  The  under  surface  of  tJje  zonula  is  in  contact 
with  the  hyaloid  membrane,  and  around  the  lens  forms  the  anterior  fluted 
wall  of  the  car^  of  Petit, 

•  Samurl  Thorn m  Soemmering  i»  celebmied  for  ib<*  beautiful  unci  a«canit«  plim 
Hvbich  accompar*/  his  works.     The  accoufii  *'Dc  Fomniine  CeiiTmli  R^tiliv  Hw 
[I^unbo  Luteo  clDCto,"  wb«  publiah«d  in  177Df  in  the  Commemiatumti  Sbc  Mtg* 

j-John  Gnttfricd  Zinn,  profeflsor  of  Anatomy  in  Gotungen;  his  **Deaonpiio  Anatomifiii 
OcHli  Humnni''  was  pubU»bed  in  I7dd|  with  excellent  plates.  It  wai  rvpublialHNl  bf 
Writberg  iu  1780. 


HUMOURS.  451 

The  connexion  between  these  folds  and  the  ciliary  processes  may  be 
very  easily  demonstrated  by  dividing  an  eye  transversely  into  two  por- 
tions, then  raising  the  anterior  half,  and  allowing  the  vitreous  humour  to 
separate  from  its  attachment  by  its  own  weight,  llie  folds  of  the  zonula 
will  then  be  seen  to  be  drawn  out  from  between  the  folds  of  the  ciliary 
processes. 

Humours. — The  Aqueous  humour  is  situated  in  the  anterior  and  poste- 
rior chambers  of  the  eye;  it  is  a  weakly  albuminous  fluid,  having  an  alka- 
line reaction,  and  a  specific  gravity  very  little  greater  than  that  of  distilled 
water.  According  to  Petit,  it  scarcely  exceeds  four  or  five  grains  in 
weight. 

The  anterior  chamber  is  the  space  intervening  between  the  cornea  in 
front,  and  the  iris  and  pupil  behind.  The  posterior  chamber  is  the  narrow 
space,  less  tlian  half  a  line  in  depth,*  bounded  by  the  posterior  surface  of 
the  iris  and  pupil  in  front,  and  by  the  ciliary  processes,  zonula  ciliaris, 
and  lens  behind.  The  two  chambers  are  lined  by  a  thin  layer,  the  secret- 
ing membrane  of  the  aqueous  humour. 

The  Vitreous  humour  forms  the  principal  bulk  of  the  globe  of  the  eye. 
It  is  an  albuminous  and  highly  transparent  fluid,  enclosed  in  a  delicate 
membrane,  the  hyaloid.  From  the  inner  surface  of  this  membrane,  nu- 
merous thin  lamellae  are  directed  inwards,  and  form  compartmefits  in 
which  the  fluid  is  contained.  According  to  Hannover,  these  lamellae  have 
a  radiated  arrangement,  like  those  on  the  transverse  section  of  an  orange, 
and  are  about  loO  in  number.  In  the  centre  of  the  vitreous  humour  is  a 
tubular  canal,  througli  which  a  minute  artery  is  conducted  from  the  arteria 
centralis  retinae  to  the  capsule  of  the  lens.  This  vessel  is  injected  without 
difficulty  in  the  foetus. 

The  CrystdUim  humour  or  lens  is  situated  immediately  behind  the  pu- 
pil, and  is  isurrounded  by  the  ciliary  processes,  which  slightly  overlap  its 
margin.  It  is  more  convex  on  the  posterior  than  on  the  anterior  surface, 
and  IS  embedded  in  the  anterior  part  of  the  vitreous  humour,  from  which 
it  is  separated  by  the  hyaloid  membrane.  It  is  invested  by  a  peculiarly 
transparent  and  elastic  membrane,  the  capsule  of  the  lens,  which  contains 
a  small  quantity  of  fluid,  called  liquor  Morgagniy\  and  is  retained  in  its 
place  by  the  attachment  of  the  zonula  ciliaris.  Dr.  Jacob  is  of  opinion 
that  the  lens  is  connected  to  its  capsule  by  means  of  areolar  tissue,  and 
that  the  liquor  Morgagni  is  the  result  of  a  cadaveric  change. 

Tht;  lens  consists  of  concentric  layers,  of  which  the  external  are  soft, 
the  next  firmer,  and  the  central  form  a  hardened  nucleus.  These  layers 
are  best  demonstrated  by  boiling,  or  by  immersion  in  alcohol,  when  they 
separate  easily  from  each  other.  Another  division  of  the  lens  takes  place 
at  the  same  time :  it  splits  into  three  triangular  segments,  which  have  the 
sharp  edge  directed  towards  the  centre,  and  the  base  towards  the  circum- 
ference. The  concentric  lamellae  are  composed  of  minute  parallel  fibres, 
which  are  united  with  each  other  by  means  of  scalloped  borders,  the  con- 

*  Winetow  and  Lietitaud  thought  the  iris  to  be  in  contact  with  the  lens :  it  frequently 
adheres  to  the  capsule  of  the  latter  in  iritis.  The  depth  of  the  posterior  chamber  'im 
greater  in  old  than  in  young  persona. 

j*  Jolin  Baptist  Morgagni  was  born  in  1G82.  He  was  appointed  Profess«:.r  of  Medi- 
cine in  Bologna,  and  published  the  first  part  of  his  ^*  Adversaria  Anntoinit^a  *  la  170tf 
Ha  died  in  1771. 


ARTERIA    CENTRALIS   HETLV^. 

on  the  one  border  fitting  accurately  the  concave  scallop  upon  the 

Immediately  around  the  circumference  of  the  lens  is  a  triano^ulsir  canal, 
illie  canal  of  Petit ^^  about  a  line  and  a  half  in  baMdth.     It  \s  bounded,  iii 
front,  Ijy  the  flutings  of  the  zonula  ciliaris;  behind,  by  the  hyaloid  mem- 
brane ;  and,  within,  by  the  border  of  the  lens. 

The  Vessels  of  tlie  globe  of  the  eye  are  the  long  and  short*  and  anterior 

[ciliary  arteries,  and  the  arteria  centralis  retina?.     The  hng  cilitiry  arttries^ 

[two  in  number,  pierce  the  posterior  part  of  the  sclerotic,  and  pass  forward 

on  each  side,  between  that  membrane  and  the  choroid,  to  ihr  ciliary  liflh' 

men!,  where  they  divitk  into  two  branches,  which  are  distributed  to  me 

I  iris.     The  short  ciluiry  arierks  pierce  the  posterior  part  of  tlie  sclerotic 

Roat,  and  are  distributed  to  the  middle  layer  of  the  choroid  membrane. 

The  anterior  ciliart/  are  branches  of  the  muscular  arteries,     7'hey  enter 

Ithe  eye  through  the  anterior  part  of  the  sclerotic,  and  are  distributed  to 

lie  iris.     It  is  the  increased  number  of  these  latter  arteries,  in  iritis,  tbit 

^ives  rise  to  the  peculiar  red  zone  around  the  circumference  of  the  cornet 

[which  accompanies  that  disease* 

The  arteria  centralis  retinee  enters  the  optic  nerve  at  about  half  an  inch 

fim  the  globe  of  the  eye,  and  passing  through  the  porus  opticus  is  distri- 

Ibuted  upon  the  inner  surface  of  tlie  retina,  forming  its  vascular  layer ;  one 

)  branch  pierces  the  centre  of  the  vitreous  humour,  and  supplies  the  capsule 

of  the  lens. 

The  JVerves  of  the  eyeball  are,  the  optic,  two  eiliar)*  nerves  from  the 

nasal  branch  of  the  ophthalmic,  and  the  ciliary  nerves  from  the  ciliaiy 

mglion, 

Oh.fertmtions,  —  The  sclerotic  is  a  tunic  of  protection,  and  the  cornea  a 

roetliufn  for  the  transmission  of  lit^ht.     The  choroid  supports  ilie  vessels 

^tlestined  for  the  nutrition  of  the  eye,  and  by  its  pigmentum  nigrum  absorbs 

rail  loose  and  scattered  rays  that  might  confuse  the  image  impressed  upon 

Ihe  retina.  The  iris,  by  means  of  its  powers  of  expansion  and  contractiOD, 

►regidiites  the  quantity  of  light  admitted  tlrrough  the  pupiL     If  the  iris  be 

rtliin,  and  the  rays  of  light  pass  through  its  substance,  tliey  are  immediately 

absorbed  by  the  uvea ;  and  if  that  layer  be  insufficient,  they  are  taken  up 

by  the  black  pigment  of  the  ciliary  processes.     In  Albinoes,  where  there 

is  an  absence  of  pigmentum  nigrum,  the  rays  of  liglit  traverse  the  iris»  and 

even  the  sclerotic,  and  so  overwhelm  the  eye  with  light,  that  sight  is  de* 

t^troyed,  except  in  the  dimness  of  evening  or  at  night.    In  the  manufacture 

of  optical  instruments  care  is  taken  to  colour  their  interior  black  with  the 

same  object,  the  absorption  of  scattered  rays. 

The  transparent  lamellated  cornea  and  the  humours  of  the  eye  have  for 
I  heir  nIHce  ifie  refraction  of  the  rays  in  such  proportion  as  to  direct  the 
image  in  the  most  favourable  manner  upon  the  retina.  Where  the  refi 
ing  medium  is  loo  great,  as  in  over  convexity  of  the  cornea  and  lens, 
^[iiage  IkUs  short  of  the  retina  (myopia,  n  ear-sight  ef  in  ess) ;  and  where  it  is 
too  little,  the  image  is  thrown  beyond  the  nervous  membrane  (presbyopia, 
far-sightedness).  These  conditions  are  rectified  by  the  use  of  sprctacles, 
which  provide  a  differently  refracting  medium  extenially  to  the  eye,  aad 
diereby  correct  the  transmission  of  light. 

•  John  Louis  Petit,  a  celebrated  French  surgeon:  he  puhlishe4  sovemi  itrrfieal  tad 
anatomical  Essays^  in  the  early  jmrt  of  ihe  18th  century.     Ho  died  in  llUi, 
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APPENDAGES    OF    THE    EYE. 


The  appendages  of  the  Eye  {tutamina  oculi)  are,  th^  eyebrows,  eye- 
lids, eyelashes,  conjunctiva,  caruncula  lachrymalis,  and  the  lachrymal  ap- 
paratus. 

The  Eyebrows  {supercilia)  are  two  projecting  arches  of  integument 
covered  with  short  thick  hairs,  which  form  the  upper  boundary  of  the 
orbits.  They  are  connected  beneath  with  the  orbiculares,  occipito-fron- 
lales,  and  corrugatores  superciliorum  muscles ;  their  use  is  to  shade  the 
eyes  from  too  vivid  a  light,  or  protect  them  from  particles  of  dust  and 
moisture  floating  over  the  forehead. 

The  Eyelids  {palpebra)  are  two  valvular  Pig.  203 .» 

layers  placed  in  front  of  the  eye,  serving  to 
defend  it  from  injury  by  their  closure.  When 
drawn  open,  they  leave  between  them  an  ellip- 
tical space,  the  angles  of  which  are  called  J 
eanthi,  .The  outer  canthus  is  formed  by  the 
meeting  of  the  two  lids,  at  an  acute  ^n^\e, 
The  inner  canthus  is  prolonged  for  a  sliort 
distance  inwards  towards  the  nose,  and  a 
triangular  space  is  left  between  the  lids  in  this 
situation,  which  is  called  the  lacus  lachrymalis. 
At  the  commencement  of  the  lacus  lachrymalis 
upon  each  of  the  two  lids  is  a  small  angular 
projection,  the  lachrymal  papilla  or  tubercle ;  and  at  the  apex  of  each 
papilla  a  small  orifice  (punctum  lachrymale),  the  commencement  of  the 
lachrymal  canal. 

The  eyelids  have,  entering  into  their  structure,  iTttegument^  orbicularis 
muscky  tarsal  cartilages^  Meibomian  glands^  and  conjunctiva. 

The  tegumentary  areolar  tissue  of  die  eyelids  is  remarkable  for  its  loose- 
ness and  for  the  absence  of  adipose  substance ;  it  is  particularly  liable  to 
serous  infiltration.  The  fibres  of  the  orbicularis  muscle  covering  the  eye- 
lids, are  extremely  thin  and  pale. 

The  Tarsal  cartilages  are  two  thin  lamellae  of  fibro-cartilage  about  an 
inch  in  length,  which  give  form  and  support  to  the  eyelids.  The  superior 
is  of  a  semilunar  form,  abofit  one-third  of  an  inch  in  breadth  at  its  middle, 
and  tapering  to  each  extremity.  Its  lower  border  is  broad  and  flat,  its 
upper  is  thin,  and  gives  attachment  to  the  levator  palpebrse  and  to  the 
fibrous  membrane  of  the  lids. 

The  Inferior  fibro-cartUage  is  an  elliptical  band,  narrower  than  the  su- 
perior, and  situated  in  the  substance  of  the  lower  lid.  Its  upper  border 
IS  flat,  and  corresponds  with  the  flat  edge  of  the  upper  cartilage.  The 
lower  is  held  in  its  place  by  the  fibrous  membrane.  Near  the  inner  can- 
thus  the  tarsal  cartilages  terminate,  at  the  commencement  of  the  lacus  lach- 

•  The  appendages  of  the  eye.  1.  The  superior  tarsal  cartilage.  2.  The  lower  border 
of  the  cartilage  on  which  are  seen  the  openings  of  the  Meibomian  glands.  3.  The  infe 
rior  tarsal  cartilage ;  along  the  upper  border  of  this  cartilage  the  openings  of  the  Meibo- 
mian glands  are  likewise  seen.  4.  The  lachrymal  gland ;  its  superior  or  orbital  portion. 
5.  Its  inferior  or  palpebral  portion.  6.  The  lachrymal  ducts.  7.  The  plica  semilunaris 
8.  The  caruncula  lachrymalis.  0.  The  puncta  lachrymalia  of  the  lachrymal  canaU 
10.  The  superior  lachrymal  canal.  11.  The  inferior  lachrymal  canal.  12.  The  lachry 
mal  lae.  14.  The  dilatation  of  the  nasal  duct,  where  it  opens  into  Uie  inferior  meatu% 
of  the  Dose.     15.  The  uasal  ducL 
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rymalis,  and  are  attached  to  the  margin  of  the  orbit  by  tlie  tenao  oculL 
At  their  outer  extremity  they  ttyminate  at  a  short  distance  from  the  angle 
uf  the  canthus,  and  are  retained  in  their  position  by  means  of  a  decussa* 
tion  of  the  fibrous  structure  of  the  broad  tarsal  Hgament,  called  the  txterryal 
palpebral  ligament. 

The  Fibrous  membrane  of  the  lids  is  firmly  attached  to  the  periosteum, 
around  the  margin  of  the  orbit,  by  its  circufui^^rence,  and  to  the  tarsal 
cartiliiges  by  hs  central  margin.  It  is  thick  and  dense  on  the  outer  half 
of  tlie  orbit,  but  becomes  thin  to  its  inner  side.  Its  u,se  is  to  retain  the 
tarsal  cartilages  in  their  place,  and  give  support  to  the  lids;  hence  it  has 
been  named  the  broad  tarsal  ligamenL 

The  Meibomian  glands*  are  embedded  in  the  internal  surface  of  the 
cartilages,  and  are  very  distinctly  set^n  on  examining  the  inner  aspect  of 
the  lids.  They  have  the  appearance  of  parallel  strin£;s  of  pearls,  about 
thirty  in  number  in  the  upper  cartilage,  and  somewhat  I'ewer  in  the  lower; 
and  open  by  minute  foramina  on  tiie  edges  of  tlie  lids.  They  correspond 
in  length  with  the  breadth  of  the  cartilage,  and  are  consequently  longer 
in  the  upper  than  in  the  lower  lid* 

Each  gland  consists  of  a  single  lengthened  follicle  or  tube,  into  which 
a  number  of  small  clustered  follicles  open ;  the  latter  are  so  numerous  as 
almost  to  conceal  the  tube  by  which  the  secretion  is  poured  out  upon  the 
margin  of  the  lids.  Occasionally  an  arch  is  fonntd  between  two  of  tliem, 
and  produces  a  very  graceful  appearance. 

The  edges  of  the  eyeliiis  are  furnished  with  a  triple  row  of  long  thick 
hairs,  which  curve  upwards  from  die  upper  lid,  and  dovmwards  from  til 
lower,  so  that  they  may  not  interlace  with  each  other  in  the  closure  of  T 
eyelids,  and  prove  an  imp  Jiraent  to  the  opening  of  the  eyes.     These  are 
the  eijelfjsihes  (cilin)^  important  organs  of  defence  to  the  sensitive  surface 
of  so  delicate  an  organ  as  ilie  eye. 

The  Conjuncliim  is  tlie  mucous  membrane  of  tlie  eye.  It  covers  the 
whole  of  its  anterior  surface,  and  is  then  rellecled  upon  the  lids  so  as  to 
form  their  internal  layer.  The  du})licatures  formed  between  the  globe  of 
the  eye  and  the  lids  are  called  the  superior  and  inferior  palpebral  ginuse$i 
of  which  the  former  is  much  deeper  than  the  inferior.  Where  it  covers 
tlie  cornea  the  conjunctiva  is  very  thin  and  closely  adherent,  and  no  ves- 
sels can  be  traced  into  it.  Upon  the  sclerotica  it  is  thicker  and  less  ad- 
lierent,  but  upon  ihe  inner  surface  of  tlie  lids  is  very  closely  connectedi^^J 
and  exceedingly  vascular.  It  is  continuous  with  tlie  general  gastro-pul^^f 
monary  mucous  membrane  and  sympathises  in  its  affections,  as  may  be 
observed  in  various  diseases.  From  the  surface  of  the  eye  it  maybe 
traced  through  die  lachrymal  ducfs  into  the  lachrymal  gland  ;  along  the 
edges  of  the  lids  it  is  continuous  wiUi  the  mucous  lining  of  the  Meibomian 

i;;lands,  and  at  the  inner  angle  of  the  eye  may  be  followed  through  the 
achryraal  canals  into  the  lachrymal  sac,  and  thence  downwards  through 
the  nasal  duct  into  the  inferior  meatus  of  the  nose. 

Tlie  Caruncula  lachrymalis  is  the  small  reddish  body  which  occupies 
the  lacus  lachrj'malis  at  the  inner  canthus  of  the  eye.    In  heahh  it  preamts 
«  bright  pink  tint ;  in  sickness  it  loses  its  colour  and  becomes  pale, 
consists  of  an  assemblage  of  follicles  similar  to  tlie  Meibomian  glani 
embedded  in  a  fibro-cartilaginous  tissue,  and  is  the  source  of  tlie  whitish 
•ecretinn  which  so  constantly  forms  at  the  inner  angle  of  the  eye.     It  is 

•  Henry  Meilwmiiw,  *•  de  Vasii  Palpebrarura  No  via/'  l6lJ6, 


LACHRYMAL  APPARATUS.  455 

eoTered  with  minute  hairs  which  are  sometimes  so  long  as  to  be  distinctly 
visible  to  the  naked  eye. 

Immediately  to  the  outer  side  of  the  caruncula  is  a  slight  duplicature 
of  the  conjunctiva,  called  jdica  semilunttrisy  which  contains  a  minute  plate 
of  cartilage,  and  is  the  rudiment  of  the  third  lid  of  animals,  the  membrana 
nicUtans  of  birds. 

Vessels  and  Jferves. — The  palpebrae  are  supplied  internally  with  arteries 
from  the  ophthalmic,  and  externally  from  the  facial  and  transverse  facial. 
Their  nerves  are  branches  of  the  fifth  and  of  the  facial. 


LACHRYMAL    APPARATUS. 

The  Lachrymal  apparatus  consists  of  the  lachrymal  gland  with  its  ex- 
cretory ducts ;  the  puncta  lachr}'malia,  and  lachrymal  canals ;  the  lachry- 
mal sac  and  nasal  duct. 

The  Lachrynud  gland  is  situated  at  the  upper  and  outer  ande  of  the 
orbit,  and  consists  of  two  portions,  orbital  and  palpebral.  The  orbital 
porlwnj  about  three-quarters  of  an  inch  in  length,  is  flattened  and  oval  in 
shape,  and  occupies  the  lachrymal  fossa  in  the  orbital  plate  of  the  frontal 
bone.  It  is  in  contact  superiorly  with  the  periosteum,  with  which  it  is 
closely  connected  by  its  upper  and  convex  surface ;  by  its  inferior  or  con- 
cave surface  it  is  in  relation  with  the  globe  of  the  eye,  and  the  superior 
and  external  rectus ;  and  by  its  anterior  border  with  the  broad  tarsal  liga- 
ment. By  its  posterior  border  it  receives  its  vessels  and  nerves.  The 
palpebral  portion^  smaller  than  the  preceding,  is  situated  in  the  upper 
eyelid,  extending  downwards  to  the  superior  margin  of  the  tarsal  cartilage. 
It  is  continuous  with  the  orbital  portion  above,  and  is  enclosed  in  an  m- 
vestment  of  dense  fibrous  membrane.  The  secretion  of  the  lachrymal 
gland  is  conveyed  away  by  from  ei^ht  to  twelve  small  ducts,  which  run 
tor  a  short  distance  beneath  the  conjunctiva,  and  open  upon  its  surface 
by  a  series  of  pores  about  one-twentieth  of  an  inch  apart,  situated  in  a 
curved  Ime  a  little  above  the  upper  bof  der  of  the  tarsal  cartilage. 

Lachrymal  Canals.  —  The  lachrymal  canals  commence  at  the  minute 
openings,  puncta  lachrymalia,  seen  upon  the  lachrymal  papillae  of  the  lids 
at  the  outer  extremity  of  the  lacus  lachrymalis,  and  proceed  inwards  to  the 
lachrymal  sac,  where  they  terminate  beneath  a  valvular  semilunar  fold  of 
the  hning  membrane  of  the  sac.  The  superior  duct  at  first  ascends,  and 
then  turns  suddenly  inwards  towards  the  sac,  forming  an  abrupt  angle. 
The  inferior  duot  forms  the  same  kind  of  angle,  by  descending  at  first,  and 
then  turning  abruptly  inwards.  They  are  dense  and  elastic  in  structure, 
and  remain  constantly  open,  so  that  they  act  like  capillaiy  tubes  in  ab- 
sorbing the  tears  firom  the  surface  of  the  eye.  The  two  fasciculi  of  the 
tensor  tarsi  muscle  are  inserted  into  these  ducts,  and  serve  to  draw  them 
inwards. 

The  Lachrymal  sac  is  the  upper  extremity  of  the  nasal  duct,  and  is 
scarcely  more  dilated  than  the  rest  of  the  canal.  It  is  lodged  in  the 
groove  of  the  lachrymal  bone,  and  is  often  distingiiished,  internally,  from 
the  nasal  duct,  by  a  semilunar  or  circular  valve.  The  sac  consists  of 
mucous  membrane,  but  is  covered  in  and  retained  in  its  place  by  a  fibrous 
expansion,  derived  from  the  tendon  of  the  oroicularis,  which  is  inserted 
into  the  ridge  on  the  lachrymal  bone ;  it  ^  also  covered  by  the  tensor  tarsi 
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pu.snie,  which  arises  from  the  same  ridge,  and  in  its  action  upon  tht 
ilir}'mal  canals  may  serve  to  compress  the  lachrymal  sac. 
The  J^^asal  duct  is  a  short  canal  about  three-quarters  of  an  inch  m\ 
lengtli,  directed  downwards,  backwards,  and  a  little  outwards  to  the  infe«rj 
rior  meatus  of  the  nose,  where  it  terminates  by  an  expanded  orifice.  It 
is  lined  by  mucous  membrane,  which  h  continuous  with  the  conjuncliv 
above,  and  with  the  pituitary  membrane  of  the  nose  below.  Obstrurhon^I 
Irom  infiaraniation  and  suppuration  of  tJjis  duel,  constitutes  ilic  distui 
called  fistula  lachrymalis. 

Vessels  and  ^>Kh'ves.  —  The  lachr}'mal  gland  is  supplied  with  blood  byl 
the  lachrymal  branch  tif  the  ophthalmic  artery,  and  with  ner%'es  by  thel 
lachrymal  brdnch  of  the  ophthalmic  and  orbital  branch  of  the  superioV^ 
maxillary. 


THE   ORGAN    OF  HEARING. 

The  apparatus  of  liearing  is  composed  of  three  parts ;  the  exlemal  ear, 
middle  ear  or  tympanum,  and  internal  ear  or  labyrinth. 

The  External  e.\r  consists  of  two  portions,  the  pinna  and  meatwf; 
former  representing  a  kind  of  funnel  which  collects  the  vibrations  of  lli 
atmosphere,  producing  sounds,  and  the  latter  a  tube  which  conveys  th 
vibrations  to  the  lyropanum. 

The  Pinna  presents  a  number  of  holes  and  hollows  upon  its  surface-] 
which  have  difierent  names  assigned  to  them.  Thus,  the  external  foldetf] 
margin  is  called  the  helix  (VmJ,  a  fold).  The  elevation  parallel  to  and  iol 
front  of  the  helix  is  called  anliheliE  {dM^i^  opposite).  The  pointed  procejss-^ 
projecting  like  a  valve  over  die  opening  of  the  ear  from  the  face,  is  calleJJ 
the  ira^xts  (r^ctyoc,  a  goat),  probably  from  being  sometimes  covered  wilf 
bristly  hair  like  that  of  a  goat ;  and  a  tubercle  opposite  to  this  is  the  an^ 
irugm.  The  lower  dependent  and  fleshy  portion  of  the  pinna  is  thtfl 
lahulus.  The  space  between  tiie  helix  and  aaldjelix  is  named  the  Jhssfil 
innominala.  Another  tlepression  is  obsen'ed  at  Uie  upper  extremity  of] 
the  antihelix,  which  bifurcates  and  leaves  a  triangular  space  between  itsl 
branches,  called  the  scaphoid  fossa ;  and  the  large  centj'al  space,  to  whicbj 
all  the  channels  converge,  is  the  canchuy  which  opens  directly  into 
meatus. 

The  pinna  is  composed  of  imlegument^  JAro-cartilage^  Ugamenls^  and] 
muscles. 

The  Inkgument  is  thin,  contains  an  abundance  of  sebiparous  gtandiyl 
and  is  closely  connected  with  the  fibro-cartilage. 

The  Fibra- cartilage  gives  form  to  the  pinna,  and  is  folded  so  as  to  pn>»] 
duce  the  various  convexities  and  grooves  which  have  been  described  uik>ii I 
its  surface.  The  he.Ux  commences  in  the  concha,  and  partially  divideM 
that  cavity  into  two  parts;  on  its  anterior  border  is  a  tubercle  for  th#i 
attachment  of  the  attraliens  an  rem  muscle,  and  a  little  above  this  a  small  I 
vertical  fissure,  the  Jissure  of  the  helix.  The  termination  of  the  helix  andl 
antihelix  forms  a  lengthened  process,  the  processm  caudatus^  which  iai 
separated  from  the  concha  by  an  extensive  fissure.  Upon  the  anrertofj 
surface  of  the  tragus  is  another  fissure,  the  Jhmre  of  the  tragus^  and  iftl 
the  lobulus  the  fibro-cartilage  is  wholly  deficient.  The  fibro-cartilagr  of  I 
the  meatus,  at  the  upper  and  anterior  part  of  the  cylinder,  is  divided  ' 
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the  concha  by  a  fissure  which  is  closed  in  the  entire  car  by  ligamentous 
fibres ;  it  is  tirmly  attached  at  its  termination  to  the  processus  auditorius. 

The  Ligaments  of  the  external  ear  are  those  which  attach  the  pinna  tc 
the  side  of  the  head,  viz.  the  anterior,  posterior,  and  ligament  of  the 
tragus ;  and  those  of  the  fibro-cartilage,  which  serve  to  preserve  its  folds 
and  connect  the  opposite  margins  of  the  fissures.  The  latter  are  two  in 
number,  the  ligament  between  the  concha  and  the  processus  caudatus,  and 
the  broad  ligament  which  extends  from  the  upper  margin  of  the  fibro-car- 
tilage  of  the  tragus  to  the  helix,  and  completes  the  meatus. 

The  proper  Muscles  of  the  pinna  are  the — 

Major  helicis, 
Minor  helicis, 
Trapcus, 
Antitragicus, 
Transversus  auriculae. 

The  Major  helicis  is  a  narrow  band  of  muscular  fibres  situated  upon  the 
anterior  border  of  the  helix,  just  above  the  tragus. 

The  Minor  helicis  is  placed  upon  the  posterior  border  of  the  helix,  at 
its  commencement  in  the  fossa  of  the  concha. 

The  Tragicus  is  a  thin  quadrilateral  layer  of  muscular  fibres,  situated 
upon  the  tragus. 

The  Antitragicus  arises  from  the  antitraeus,  and  is  inserted  into  the 
posterior  extremity,  or  processus  caudatus  of  the  helix. 

The  Transversus  auricukSj  partly  tendinous  and  partly  muscular,  ex- 
tends transversely  fi^m  the  convexity  of  the  concha  to  that  of  the  helix, 
on  the  posterior  surface  of  the  pinna. 

These  muscles  are  rudimentary  in  the  human  ear,  and  deserve  onl)r  the 
title  of  muscles  in  the  ears  of  animals.  Two  other  muscles  are  described 
by  Mr.  Tod,*  the  oblvprns  auris  and  contractor  meatih,  or  trago^helicus. 

The  Meatus  auditorius  is  a  canal,  partly  cartilaginous  and  partly  os- 
seous, about  an  inch  in  length,  which  extends  inwards  and  a  little  forwards 
from  the  concha  to  the  tympanum.  It  is  narrower  in  the  middle  than  at 
each  extremity,  forms  an  oval  cylinder,  the  long  diameter  being  vertical, 
and  is  slightly  curved  upon  itself,  the  concavity  looking  downwards. 

It  is  lined  by  an  extremely  thin  pouch  of  epithelium,  which,  when  with- 
drawn after  maceration,  preserves  the  form  of  the  meatus.  Some  stiff 
short  hairs  are  also  found  in  its  interior,  which  stretch  across  the  tube,  and 
prevent  the  ingress  of  insects  and  dust.  In  the  substance  of  its  lining 
membrane  are  a  number  of  ceruminous  glands^  which  secrete  the  wax  of 
the  ear. 

Vessels  and  JVerves. — The  pinna  is  plentifully  supplied  with  artertes  ; 
by  the  anterior  auricular  from  the  temporal,  and  by  the  posterior  auricular 
from  the  external  carotid. 

Its  JVerves  are  derived  from  the  anterior  auricular  of  the  fifth,  the  pos- 
terior auricular  of  the  facial,  and  the  auricularis  magnus  of  the  cervical 
plexus. 

•  •*Tbe  Anatomy  and  Physiology  of  the  Organ  of  Hearing,'*  by  David  Tod,  18^2 

39 


458 


TYMPANUM* 


MIDDLE     EAR    OR     TYMPANUM. 

The  tympanum  is  an  trre^lar  bony  cavity,  compressed  from  wit] 
inwards,  and  situated  within  the  petrous  bone*     It  is  bounded,  extematl^ 
by  the  meatus  and  membrana  tympani ;  internally,  by  the  base  of  the 
trous  bone  ;  behind^  by  the  mastoid  cells;  and,  throughout  the  rest  of  it 
circumference,  by  the  thin  osseous  layer  which  connects  the  petroui  with^ 
the  squamous  portion  of  the  temporal  bone, 

The  Mt-nibrana  tympard  is  a  l 
Fig.  204  •  and  semi-transparent   membrane 

an  oval  shape,  its  long  diameter  be* 
ing  vertical.  It  is  inserted  into  a 
groove  situated  around  the  circum- 
ference of  the  meatus,  near  its  tenni- 
nation,  and  is  placed  obliquely  across 
the  area  of  that  tube,  the  direction 
of  the  obliquity  being  downwards 
and  inwards,  it  is  concave  towards 
the  meatus,  and  convex  towards  the 
tympanum,  and  is  composed  of  three 
layerSy  an  external,  epidermal ;  mid- 
dle^ fibrous  and  muscular ;  and,  iV 
temal^  mucous,  derived  from  til 
mucous  lining  of  the  tympanum. 

The    lyrapanum    contains 
small  bones,  o&dcula  audit  us  ^  viz., 
the  malleus,  incus,  and  stapes. 

The  Malleus  {h/wimer)  consists  ( 
a  head,  neck,  handle  {maniibriuffi}^ 
and  two  processes,  long  (processus gmcilk)^  and  short  (processus  brevv^ 
The  manubrium  is  connected  with  the  membrana  lympani  by  its  whoi 
length,  extending  below  the  centra!  point  of  that  membrane*  It  lies 
neath  the  mucous  layer  of  the  membrane,  and  serves  as  a  point  of  attach 
ment  to  which  the  radiating  fibres  of  the  fibrous  layer  converge.  The  Ion 
process  descends  to  a  groove  near  the  fissura  Glaseri,  and  gives  attachmenf 
to  tlie  laxator  lympani  muscle.  Into  the  short  process  is  mserted  the  ten- 
don of  the  tensor  tympani,  and  the  head  of  the  bone  articulates  with  the 
incus. 

The  Incus  (anvil)  is  named  from  an  imagined  re^mblance  to  an  anvi 
It  has  also  been  likened  to  a  bicuspid  tooth,  having  one  root  longer  i 

•A  tlifigratn  of  the  ear.    jj.  The  pinna,     f*  The  tympanum,     L  The  laljynQth. 
The  iipiJ^r  i>nrt  of  the  helix.     2.  The  aniihelix.     3.  Tlie  tm^fus.     4,  The  ft^niitrafui^ 
The   kjtiul«j».     Ii.  T}m  concha.     7.  Tlie  upper   part  of  the  fos»a   innominiim.      H, 
meatus.     9,  The  nu'mhrana  lynipam^  ilivi(l<td  by  the  section.     10,  The  tiiree  litljo  1 
crossing  the  area  of  the  tympanum^  mnUeuft,  ineufl,  and  fmpea;  the  foot  of  tlie  tlaiie 
bUtcks  lip  the  fene^atra  ovalis  upon  the  inn^r  wnll  of  ibe  tympanum.     ]  1.  Tbf«  promo 
lory.      \'>i.  The  fi?ne«itni  rotunda  j    the  dark  opening  abore  the  odfieuta  leacfs  into  tfM 
mastoid  eel  la.      13.  The  Eustachian   tube;   the  little  canal  upon  this  tube  containf  th 
tensor  tympani  muscle  in  it?  passage  to  the  tympanum.      14.  Tlie  vestibule.      15,  TH 
tltre«*   $emi-oirciilar  canaU«  horizontal,  perpendicular,  and  oblique.      If*.  The  fui)|»|lil4 

itpoo  the  perpemlioular  and  Jiorizooial  contils,     17.  The  cochlea.      18,  A    '    r^ -in  ' 

iwecn  the  convexities  of  the  t%v''o  tiibuli  which  rommunicjite  with   the 
vestibule:    ttie  one  ia  the  fcala  tympenii  terminating  at  12 j    the  atl4L- 
viittibiill. 
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and  widely  separated  from,  the  other.  It  consists  of  two  processes,  which 
unite  nearly  at  right  angles,  and  at  their  junction  form  a  flattened  body^ 
which  articulates  with  tne  head  of  the  malleus.  The  short  process  is  at 
tached  to  the  margin  of  the  opening  of  the  mastoid  cells  by  means  of  a 
ligament ;  the  long  process  descends  nearly  parallel  with  the  handle- of  the 
malleus,  and  cun^es  inwards,  near  its  termination.  At  its  extremity  is  a 
small  globular  projection  the  os  arbicularej  which  in  the  fcetus  is  a  distinct 
bone,  out  becomes  anchylosed '  to  the  lone  process  of  the  incus  in  the 
adult ;  this  process  articulates  with  the  head  of  the  stapes. 

The  Stapes  is  shaped  like  a  stirrup,  to  which  it  bears  a  close  resemblance. 
Its  head  articulates  with  the  os  orbiculare,  and  the  tNvo  branches  are  con« 
nected  by  their  extremities  with  a  flat,  oval-shaped  plate,  representing  the 
foot  of  the  stirrup.  The  foot  of  the  stirrup  is  received  into  the  fenestra 
ovalis,  to  the  margin  of  which-it  is  connected  by  means  of  a  circular  liga- 
ment ;  it  is  in  contact,  by  its  surface,  with  the  membrana  vestibuli,  and  is 
covered  in  by  the  mucous  lining  of  the  tympanum.  The  neck  of  the  stapes 
gives  attachment  to  the  stapedms  muscle. 

The  ossicula  auditiUs  are  retained  in  their  position  and  moved  upon 
themselves  by  means  of  ligaments  and  muscles. 

The  Ligaments  are  three  in  number ;  the  ligament  of  the  head  of  the 
malleus,  which  is  attached  to  the  upper  wall  of  the  tympanum ;  the  liga- 
ment of  the  incus,  a  short  and  thick  band,  which  serves  to  attach  the  ex- 
tremity of  the  short  process  of  that  bone  to  the  margin  of  the  opening  of  the 
mastoid  cells ;  and  the  circular  ligament  which  connects  the  margin  of  the 
foot  of  the  stapes  with  the  circumference  of  the  fenestra  ovalis.  These 
ligaments  have  been  described  as  muscles,  by  Mr.  Tod,  under  the  names 
ci  superior  capitis  mallei,  obliquus  incudis  extemus  posterior,  and  mus- 
cuius  vel  structura  stapedii  inferior. 

The  Muscles  of  the  tympanum  are  four  in  number,  the-^ 

Tensor  tympani, 
Laxator  tympani, 
Laxator  tympani  minor, 
Stapedius. 

The  Tensor  tympani  (musculus  intemus  mallei)  arises  from  the  spinous 
j)rocess  of  the  sphenoid,  from » the  petrous  portion  of  the  temporal  bone, 
and  from  the  Eustachian  tube,  and  passes  forwards  in  a  distinct  canal, 
separated  from  the  tube  by  the  processus  cochleariformis,  to  be  inserted 
into  the  handle  of  the  malleus,  immediately  below  the  commencement  of 
the  processus  gracilis. 

The  Laxator  tympani  {muscxHus  extemus  mallei)  ame^  from  the  spinous 
process  of  the  sphenoid  bone,  and  passes  through  an  opening  in  the  fissura 
Glaseri,  to  be  inserted  into  the  long  process  of  the  malleus.  This  is  re- 
garded as  a  ligament  by  some  anatomists. 

The  Laxator  tympani  minor  arises  from  the  upper  mar^n  of  the  meatus, 
and  is  inserted  into  the  handle  of  the  malleus,  near  the  processus  brevis. 
This  is  regarded  as  a  ligament  by  some  anatomists. 

The  Stapedius  arises  from  the  interior  of  the  pyramid,  and  escapes  from 
its  summit  to  be  inserted  into  the  neck  of  the  stapes. 
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Formnina.  -The  openings  in  the  tympanum  an;  ten  in  iiumberi  Jbot 
large  ^nd^vc  small;  they  arfe — 


Large  Openings. 

Meatus  auditoriuSj 
Fenestra  oval  is, 
Fenestra  rotunda, 
Miibloid  cells, 
Euiiiadjian  tube. 


Small  Openings, 

Entrance  of  the  chorda  tympani| 
Exit  of  the  chorda  lympani, 
For  the  fuxatoi  tymjmni, 
For  the  tensor  t}^mpani, 
For  tJie  stapedius. 


The  oiH'niug  of  the  rmatus  auditorius  has  been  already  described. 
The  Ftwsira  otmlis  (fenestra  vestibuli),  is  a  reniform  opening,  situated 
at  tJio  bottom  of  a  small  oval  fossa  {the  pelvis  ovalis),  in  ihe  upper  part 
of  the  inner  wall  of  the  tympanum,  directly  opposite  the  meatus.     The  , 
long  diameter  of  the  fenestra  is   directed  horizontally^  and  ixa  convex 
borders  upwards.     It  is  ihie  opening  of  communication  between  the  tyni* 

[mnum  and  vestibule,  and  is  closed  by  the  foot  of  the  stapes  and  by  the 
ining  membranes  of  both  cavities. 

The  Femstra  rotunda  (fenestra  cocbleiE)  is  somewhat  triangular  in  its  form, 
and  situated  in  the  inner  wall  of  the  tympanum,  below  and  rather  poste- 
riorly to  the  fenestra  ovalis,  from  which  it  is  separated  by  a  hony  elevation, 
called  the  pmmoiitory.  It  senes  to  establish  a  communication  between 
the  tympanum  and  the  cochlea.  In  the  fresh  subject  it  is  closed  by  a 
proper  membj^ane  {m.  tympani  secundaria,)  as  well  as  by  the  liniug  of 
both  cavities. 

The  Madoid  cells'Rve  numerous,  and  occupy  the  whole  of  the  intenof 
of  the  mastoid  process  and  part  of  the  petrous  bone.     They  communicate  i 
by  a  large  irregular  opening  with  the  upper  and  posterior  circumference 
of  the  tympcinum. 

The  Eustachian  tulte  is  a  canal  of  communication  extending  obliquely 
between  the  pharynx  and  the  anterior  circumference  of  the  tympanum.    In  J 
structure  it  is  partly  fibro-cartilaginous  and  partly  osseous,  is  broad  and] 
expanded  at  its  pharyngeal  extremity,  and  narrow  and  compressed  at  the 
tympanum. 

The  smaller  opetungs  serve  for  the  transmission  of  the  chorda  tympani 
nerve,  and  three  of  the  muscles  of  the  tjinpanum. 

The  opening  by  which  the  chordn  tympani  enters  the  tympanum,  i^  at 
about  the  middle  of  ns  posterior  wall,  and  near  the  root  of  the  pyramid  ^ 

The  opening  of  exit  for  the  chorda  tympani  is  at  the  fissura  Glaseri  m 
the  anterior  wall  of  the  tympanum, 

l*he  opening  for  the  laxator  tympani  muscle  is  also  situated  in  the  fissural 
Glaseri,  in  the  anterior  wall  of  the  tympanum. 

The  opening  foi'  the  tensor  tympani  muscle  is  in  the  tVmer  wall^  imme* 
diately  above  the  opening  of  the  Eustachian  tube. 

The  opening  Jhr  the  stapedius  niuscle  is  at  the  apex  of  a  conical  bony 
emijience,  called  the  pyramid,  which  is  situated  on  the  posterior  waU  of 
the  tympanum,  immediately  behind  the  fenestra  ovalis. 

Directly  abm^e  the  fenestra  ovalis  is  a  rounded  ridge  formed  by  the  pfO* 
jectiou  of  til e  aquit ductus  Fallopii, 

Beneath  the  fenestra  ovahs  and  separating  it  from  the  fenestra  rotunda 
is  the  promontory^  a  rounded  prominence  formed  by  the  projechoii  of  the 
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first  turn  of  the  cochlea.    It  is  channelled  upon  its  surface  by  three  small 
grooves,  i^vhich  lodge  the  three  tympanic  branches  of  Jacobson's  nerve. 

The  Foramina  and  processes  of  the  tympanum  may  be  arranged,  accord- 
.ng  to  their  situation,  into  four  groups. 

1.  In  the  External  wall  is  the  meatus  auditoriuSy  closed  by  the  mem* 
brana  tympani. 

2.  In  the  Inner  wallj  from  above  downwards,  are  the — 

Opening  for  the  tensor  tympani. 

Ridge  of  the  aquaeductus  Fallopii, 

Fenestra  ovalis, 

Promontory, 

Grooves  for  Jacobson's  nerve, 

Fenestra  rotunda. 

3.  In  the  Posterior  wall  are  the — 

Opening  of  the  mastoid  cells, 

Pyramid, 

Opening  for  the  stapedius. 

Opening  for  Jacobson's  nerve, 

Apertura  chordae  (entrance). 

4   In  the  ^Interior  toaU  are  the — 

Eustachian  tube, 

Fissura  Glaseri, 

Opening  for  the  laxator  tympani, 

Apertura  chordae  (exit). 

The  tympanum  is  lined  by  a  vascular  mucous  membrane^  which  invests 
the  ossicula  and  chorda  tympani,  and  forms  the  internal  layer  of  the  mem- 
brana  tympani.  From  the  tympanum  it  is  reflected  into  the  mastoid  cells, 
which  it  lines  throughout,  and  it  passes  through  the  Eustachian  tube  to 
become  continuous  with  the  mucous  membrane  of  the  pharynx. 

Vessels  and  Serves,  —  The  Arteries  of  the  t)'mpanum  are  derived  from 
the  internal  maxillary,  internal  carotid,  and  posterior  auricular. 

Its  JVerves  are, — 1 .  Minute  branches  fron^  the  facial^  which  are  distri- 
buted to  the  stapedius  muscle.  2.  The  chorda  tympani,  which  leaves  the 
facial  nervf  near  the  stylo-mastoid  foramen,  and  arches  upwards  to  enter 
the  tympanum  at  the  root  of  the  pyramid ;  it  then  passes  forwards  between 
the  handle  of  the  malleus  and  loner  process  of  the  incus,  to  its^  proper 
opening  in  the  fissura  Glaseri.  3.  The  tympanic  branches  of  Jacobson^s 
nerve,  which  are  distributed  to  the  membranes  of  the  fenestra  ovalis  and 
fenestra  rotunda,  and  to  the  Eustachian  tube,  and  form  a  plexus  by  com- 
municating with  the  carotid  plexus,  otic  ganglion,  and  Vidian  nerve.  4. 
A  filament  from  the  otic  ganglion  to  the  tensor  tympani  muscle. 

INTERNAL    EAR. 

ITie  Internal  ear  is  called  labyrinth,  from  the  complexity  of  its  commu- 
nications ;  it  consists  of  a  membranous  and  an  osseous  portion.     Thr 
39* 
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VESTIBULE. 


osseous  labyrinth  presents  a  series  of  cavities,  which  are  channelled  tlimiigh 
the  substance  of  the  petrous,  bone,  and  is  situated  between  the  cavity  ot 
the  tympanum  and  tlie  meatus  auditorius  intenms.  It  is  divisible  intu 
the — 

Vestibulej 

Semicircular  canals, 

Cochlea- 

The  Vestibule  is  a  small  three-cornered  cavity,  compressed  from  with- i 
out  inwards,  and  situated  immediately  within  the  inner  wall  of  ihe  tym^J 
panum.     Tlie  diree  corners,  which  are  [lamed  ventricles  or  cornua,  arc 
placed,  one  anteriorly,  one  superiody,  and  ojie  posteriorly. 

The  anterior  v^-ntriile  receives  llie  oval  aperture  of  the  scala  vestibuU;j 
the  superiorj  the  ainpuUary  openings  of  the  superior  and  horizontal  semi* 
circular  canals ;  tlie  posterior,  the  ampullary  opening  of  the  oblique  semi- 
circular canal,  tlie  common  aperture  of  the  oblique  and  perpendicular 
canals,  the  terminution  of  the  horizontal  canal,  and  tlie  aperture  of  the 
aqua-dnctus  vestibuh*     In  the  antetiar  verUrkle  is  a  small  depression^ j 
which  corres[)onds  with  the  posterior  segment  of  the  cul  de  sac  of  the] 
meatus  auditorius  Internus;  it  is  called  the  fovea  hemispherica,  and  isi 
pierced  by  a  cluster  of  small  openings,  the  macula  cribrosa.     In  the  ^t</i#-j 
lior  ventricle  of  llie  vestibule  is  another  small  depression,  the  fovea  elup^l 
tica,  which  is  separated  from  the  fovea  heniispherica  by  a  projecting  cre»l,J 
the  erainentia  pyramidalis.     The  latter  is  pierced  by  numerous  minute  ] 
openings  for  the  passage  of  nervous  filaments.     The  posterior  verUricU 
presents  a  third  small  depression,  the  fovea  sulciformis,  which  leads  up» 
wards  to  die  ostium  aqua^ductus  vestibuli.     The  internal  wall  of  the  res-, 
libule  corresponds  with  the  bottom  of  the  cul  de  sac  of  the  meatus  audiu>-1 
rius  internus,  and  is  pierced  by  numerous  small  openings  ibrlhe  transmit* 
sion  of  nervous  filaments.    In  the  ejctemal  or  tympanic  wall  is  the  reoiform 
opening  of  the  fenestra  ovalis  (fenestra  vestibuli),  the  margin  of  whiclll 
presenls  a  prominent  rim  towards  the  cavity  of  the  vestibule. 

The  openings  of  the  vestibule  may  be  arranged,  like  those  of  the  tym^l 
panum,  info  large  and  smtdL 

The  Large  openings  are  seven  in  number :  viz.  the — 

Fenestra  ovalis, 
Scala  vestibuli, 
Five  openings  of  the  three  semicircular  canals* 

Small  openings  are  the — 

Aqua:ductus  vestibuli, 

Openings  for  small  arteries, 

Openings  for  branches  of  the  auditory  nerve. 

The  Fenestra  ovalis  has  already  been  described ;  it  is  the  opening  from 
the  tympanum. 

The  opening  of  the  scala  vestibuli  is  the  oval  termination  of  the  vcadbii- 
ar  canal  of  the  cochlea. 

The  ^flqumductus  vestihiili  (canal  of  Cotunnius)  is  the  commencement 
♦f  the  small  canal  which  opens  under  the  osseous  scale  upon  the  posteriori 
surface  of  the  petrous  bone.     It  gives  passage  to  a  process  of  membraosj 
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(which  is  continuous  internally  with  the  lining  membrane  of  the  vestibule, 
and  externally  with  the  dura  mater),  and  to  a  small  vein. 

The  Openings  for  arteries  and  nerves  are  situated  in  the  internal  wall  of 
the  vestibule,  and  correspond  with  the  termination  of  the  meatus  audito- 
rius  intemus. 

The  Semicirculae  canals  are  three  bony  passages  communicatuig 
with  the  vestibule,  into  which  tliey  open  by  both  extremities.  Near  one 
extremity  of  each  of  the  canals  is  a  remarkable  dilatation  of  its  cavity, 
which  is  called  the  ampulla  (sinus  ampullaceus).  The  superior ,  or  per- 
pendicular canal  (canalis  semicircularis  verticalis  superior),  is  directed 
transversely  across  the  petrous  bone,  forming  a  projection  on  the  anterior 
fece  of  the  latter.  It  commences,  by  means  of  an  ampulla,  in  the  supe- 
rior ventricle  of  the  vestibule,  and  terminates  posteriorly  by  joining  with 
the  oblique,  and  forming  a  common  canal,  which  opens  into  the  upper 
part  of  the  posterior  ventricle.  The  middle  or  obliqjie  canal  (canalis  semi- 
circularis verticalis  posterior)  corresponds  with  the  posterior  part  of  the 
petrous  portion  of  the  temporal  bone :  it  commences  by  an  ampuUary  di- 
latation in  the  posterior  ventricle,  and  curves  nearly  perpendicularly  up- 
wards to  terminate  in  the  common  canal.  Id  the  ampulla  of  this  canal 
are  numerous  minute  openings  for  nervous  filaments.  The  inferior  or 
horizontal  canal  (canalis  semicircularis  horizontalis)  is  directed  oOtwards 
towards  the  base  of  the  petrous  bone,  and  is  shorter  than  the  two  preced- 
ing. It  commences  by  an  ampuUary  dilatation  in  the  superior  ventricle, 
and  terminates  in  the  posterior  ventricle. 

The  Cochlea  {snaH-shell)  forms  the  anterior  portion  of  the  labyrinth, 
corresponding  by  its  apex  with  the  anterior  wall  of  the  petrous  bone,  and 
by  its  base  with  the  anterior  depression  at  the  bottom  of  the  cul  de  sac  of 
the  meatus  auditorius  intemus.  It  consists  of  an  osseous  and  gradually 
tapering  canal,  about  one  inch  and  a  half  in  length,  which  makes  two 
turns  and  a  half  spirally  around  a  central  axis,  called  the  modiolus. 

The  central  axis,  or  modioluSj  is  large  near  its  base,  where  it  corre- 
sponds with  the  first  turn  of  the  cochlea,  and  diminishes  in  diameter  to- 
wards its  extremity.  At  its  base,  it  is  pierced  by  numerous  minute  open- 
ings, which  transmit  the  filaments  of  the  cochlear  nerve.  These  openings 
are  disposed  in  a  spiral  manner:  hence  they  have  received,  from  Cotun- 
nius,^  the  name  of  tractus  spiralis  foraminulentus.  The  modiolus  is  every- 
where traversed,  in  the  direction  of  its  length,  by  minute  canals,  which 
proceed  from  the  tractus  spiralis  foraminulentus,  and  terminate  upon  the 
sides  of  the  modiolus,  by  opening  into  the  canal  of  the  cochlea  or  upon 
the  surface  of  its  lamina  spiralis.  The  central  canal  of  the  tractus  spiralis 
foraminulentus  is  larger  than  the  rest,  and  is  named  the  tubulus  centralis 
modioli ;  it  is  continued  onwards  to  the  extremity  of  the  modiolus,  and 
transmits  a  nerve  and  small  artery  farteria  centralis  modioli). 

The  interior  of  the  canal  of  the  cochlea  is  partially  divided  into  two 
passages  (scalse)  by  means  of  a  thin  and  porous  lamina  of  bone  (zonula 
ossea  lamina;  spiralis),  which  is  wound  spirally  around  the  modiolus  in 
the  direction  of  the  canal.  This  bony  septum  extends  for  about  two- 
thirds  across  the  diameter  of  the  canaJ,  and  in  the  fresh  subject,  is  pro- 

*  Bominico  Cotunnias,  an  Italian  physician ;  his  dissertation  "  De  AqusBdiictibuf 
Asrit  Homann  Internes"  was  published  at  Naples  in  1761. 
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Fig,  206„t 


Tig.  »05.»  longed  to  the  opposite  wall  by  means  of  a 

niembranoug  layer,  so  as  to  constitute 
complete    partition,    the    lamirui   sfArtUiM^ 
The  os,seous  lamina  spiralis  con^sts  of  two 
ttiiu  !yrat' llffi  of  bone,  betwt^en  m  hirh,  iuid 
through  the  perforations  on  their  surtaces, 
the  tilaments  of  the  cochlear  ner\'e  rv^arii . 
the  mt-mbrane  of  the  cochlea.  At  the  ape 
of  the  cochlea  the  lumina  spirtilis  t-  il 

by  a  pointed  J  hook-shaped   pri  e| 

hamubis  laininie  spiralis.     The  tuu  i^cdla 
of  the  cochlea,  wliich  are  completely  srpa 
rated  throughout  their  length  in  tiie  living  ear,  cotninunicate  superiorljJ 
over  the  hamulus  lamina?  spiralis,  by  means  of  an  opening  comnuxi 
botli,  which  has  been  termed  by  Breachet  helu 
trenia  (fX»f,  fc^Xiderw  volvere^ — ^f^ij***).     InferiorlyJ 
one  of  the  two  scala*,  the  scala  vestibuli,  termii 
nates  by  means  of  an  oval  aperture  in  I  be  sintc 
rior  ventricle  of  the  vestibule ;  while  tiie  olhe 
the  .scala  tynipani,  becomes  somewhat  expand 
ed,  and  opens  into  the  tympanum  tlirough 
fenestra  rotunda  (fenestra  cochleae).     Near  th 
f^  termination  of  the  scala  tympani  is  iJie  ainalP 
opening  of  the  aquaeductus  cochleae. 

The  internal  surface  of  the  osseous  labyrioti 
is  lined  by  a  Jibro'Seroujt  jnembran^'^  which 
analogous  to  tJje  dura  mater  in  ] 
office  of  a  periosteum  by  its  exit 
fulfils  the  purpose  of  a  serous  membrantf  by 
internal  Jnyer,  secreting  a  limpid  fluid,  the  aqii 

*  Tti«  cochlea  divkled  paraUH  wttli  Its  axis,  itiroiigli  the  centre  of  the  moJiota 
AAer  Brc*chet.  I.  The  modiuiui.  2.  The  iiifinujjhulnm  in  wliicli  ihe  modjohis  l*fn 
rmtes.  3y  3.  Tbe  eochlt*ar  nerve,  sending  its  Jilnmenu  thrnugh  th^  Cftitre  of  the  mcxik 
his>  4,  4.  The  scala  tympnni  of  the  first  turn  of  the  cochleu,  5»  5,  Th<*  8Cal«  v«»ub 
of  the  first  turn  ;  ihe  si.'jJium  between  4  and  5  it  the  lamiim  spimlis;  a  filament  of  1 
roohlear  nerve  is  seen  passing  between  the  layers  of  the  Itirnioa  to  1>e  ♦i-ir.t.f^u!  up 
the  membmnc  which  invest*  the  laminn.     S.   f>oopi    formed   by  ibe   t  "i 

t'tK'bleitr  nerve  mi  the  Inniina  spirnlis.     V,  9.  Secda  tympani  of  the  w^  <(  til 

roohlea.     10»  10.  Scalrf  vestjbuli  of  the  second  turn;  the  septum  between  the  two  u  t 
Inmififl  spiralis,     1 1.  The  remainiog  h»lf  turn  of  the  icala  vcitibuli ;  the  Home  plar 
over  this  half  turn  is  the  cupola ;  a  lino  lemlsi  from  the  nitmeral  to  the  remaituiiij  haW 
turn  of  the  i^cola  tym])ani.     The  tamiirta  of  bone  whicrh  fonris  the  floor  of  tbr  srnla  V€i 
(ibtjti  curve*  npiiatly  foimd   to  con^ttiute  die  infutidibulimi  (2),     14,  The  belK*otreti 
ihfongb  which  n  brisite  is  pa*5ed  ;  via  lower  extremity  i»sues  from  the  R>i4ta  tympain  i 
tU**  middio  torn  of  the  cochlea.     The  bamului^  lamina)  spiralk  is  seen  in  fjvnt  of 
Irnstle, 

j-  The  lfibytiiil!i  of  the  left  ear,  laid  open,  in  oriler  to  show  its  cavities  atiil  iha 
Itrnnoiiii  jMbyrinfli.     After  BrescheL      1,  The  cavity  of  the  vestibule,  opened    frum  m 
HMterior  n^peci  in  ordi<r  to  ^bow  the  three-<'ornered  form  of  it6  interior,  and  tho  men 
lirBnoiifi  labyrinth  which  it  contflins,     Tbe  Jigure  rests  uyiun  the  common  eaocute  of  I 
niembrumjus  Inbyrinth,— the  tacculus  communis,     2.  The  nmpulla  of  ilie  KUfjii^rtor  ( 
pcTpendiculnr   ftemicirculor  canal,   receiving  a  nervous  fasciculus  from   t' 
i^ranch  of  the  vestitudar  nerve,  X     4.  The  stiperior  or   perpeudiculnr  ciih 
(contained  membrarous  canal.     5.  The  annptiUa  of  the  in f»* rior  or  Jv  r'"'>!>  >' 
^•nnfil,  rctcivinjr  n  nrrvnun  fnfcwuhiB  from  the  superior  brniiob  rl 
fy  Tbe  lr>rMiinati<»ii  of  tlie  mcndirnnou^  riiiinl  of  the  hod^ontnl  arm 
i^OCtiluB  coiiimunis.     7.  The  ampulla  of  the   iiiiddJe  or    nhii(|Me    teinicuicyiiir 
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.  labyrinthi  (liquor  Cotunnii),  and  sending  a  reflection  inwards  upon  the 
nerves  distributed  to  the  membranous  labyrinth.  In  the  cochlea  the  mem- 
brane of  the  labyrinth  invests  the  two  surfaces  of  the  bony  lamina  spiralis, 
and  being  continued  from  its  border  across  the  diameter  of  the  canal  to  its 
outer  waU,  forms  the  membranous  lamina  spiralis,  and  completes  the  se- 
paration between  the  scala  tympani  and  scala  yestibuli.  'flie  fenestra 
ovalis  and  fenestra  rotunda  are  closed  by  an  extension  of  this  membrane 

.  across  them,  assisted  by  the  membrane  of  the  tympanum  and  a  proper  in- 
termediate layer.  Besides  lining  the  interior  of  the  osseous  cavity,  the 
membrane  of  the  labyrinth  sends  two  delicate  processes  along  the  aque- 
ducts of  the  vestibule  and  cochlea  to  the  internal  surface  of  the  dura  mater, 
with  which  they  are  continuous.  These  processes  are  the  remains  of  a 
communication  originally  subsisting  between  the  dura  mater  and  the  cavity 
of  the  labyrinth.* 

The  Membranous  ijlbyrinth  is  smaller  in  size,  but  a  perfect  counter- 
part with  respect  to  form,  of  the  vestibule  and  semicircular  canals.  It 
consists  of  a  small  elongated  sac,  sacculus  communis  (utriculus  communis)  ; 
of  three  semicircular  membranous  canals,  which  correspond  with  the  os- 
seous canals,  and  communicate  with  the  sacculus  communis ;  and  of  a 
small  round  sac  (sacculus  proprius),  which  occupies  the  anterior  ventricle 
of  the  vestibule,  and  lies  in  close  contact  with  the  external  surface  of  the 
sacculus  communis.  The  membranous  semicircular  canals  are  two-thirds 
smaller  in  diameter  than  the  osseous  canals. 

The  membranous  labyrinth  is  retained  in  its  position  by  means  of  the 
numerous  nervous  filaments  which  are  distributed  to  it  from  the  openings 
in  the  inner  wall  of  the  vestibule,  and  is  separated  from  the  lining  mem- 
brane of  the  labyrinth  by  the  aqua  labyrmthi.    In  structure  it  is  composed 

receiving  a  nervous  fasciculus  from  the  inferior  branch  of  th«>  vestibular  nerve.  8.  The 
oblique  semicircular  canal  with  its  membranous  canal.  9.  The.common  canal,  resulting 
from  the  union  of  the  perpendicular  with  the  oblique  semicircular  canal.  10.  Tlie  mem- 
branous common  canal  terminating  in  the  sacculus  communis.  11.  The  oroconiteof  the 
tacculus  communis  seen  through  Uie  membranous  parietes  of  that  sac.  A  nervous  fasci- 
culus from  the  inferior  branch  of  the  vestibular  nerve  is  seen  to  be  distributed  to  the 
sacculus  communis  near  the  otoconite.  The  extremity  of  the  sacculus  above  the  otoconite 
is  lodged  in  the  superior  ventricle  of  the  vestibule,  and  that  below  it  in  the  inferior  ven- 
tricle. 12.  The  sacculus  proprius  situated  in  the  anterior  ventricle;  its  otoconite  is  seen 
through  its  membranous  parietes,  and  a  nervous  fasciculus  derived  from  the  middle 
branch  of  the  vestibular  nerve  is  distributed  to  it.  The  spaces  around  the  membranous 
labyrinth  are  occupied  by  the  aqua  labyrinthi.  13.  The  first  turn  of  the  cochlea;  the 
figure  points  to  the  scala  tynjpani.  14.  The  extremity  of  the  soala  tympani  correspond- 
ing with  the  fenestra  rotunda.  15.  The  lamina  spiralis;  the  figure  is  situated  in  the 
scala  vestibuli.  16.  The  opening  of  the  scala  vestibuli  into  the  vestibule.  17.  The 
second  turn  of  the  cochlea;  the  figure  is  placed  upon  the  lamina  spiralis,  and  therefore 
in  the  scala  vestibuli,  the  scala  tympani  being  beneath  the  lamina.  18.  The  remaining 
half  turn  of  the  cochlea;  the  figure  is  placed  in  the  scala  tympani.  19.  The  lamina 
spiralis  terminating  in  its  falciform  extremity.  The  dark  space  included  within  the 
falciform  curve  of  the  extremity  of  the  lamina  spiralis  is  the  helicotrema.  20.  The  in 
fundibulum. 

•  Cottmnius  regarded  these  processes  as  tubular  canals,  through  which  the  superabun- 
dant aqua  labyrinthi  might  be  expelled  into  the  cavity  of  the  cranium.  Mr.  Wharton 
Jones,  in  the  article  -'Organ  of  Hearing,"  in  the  Cycloprrdia  of  Anatomy  and  Physiology, 
also  describes  them  as  tubular  canals  which  terminate  beneath  the  dura  mater  of  the 
petrous  bone  in  a  small  dilated  pouch.  In  the  ear  of  a  man,  deaf  and  dumb  from  birth, 
he  found  the  termination  of  the  aqueduct  of  the  vestibule  of  unus-ually  large  size  in  con 
sequence  of  irregular  development. 
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of  four  layers ;  an  external  or  serous  layer,  derived  from  the  lining  rpetn- 
hrane  of  the  labyrinth  ;  a  vascular  layer,  in  which  an  abundance  of  minute 
vessels  are  distributed ;  a  nervous  la}  er,  formed  by  the  expansion  of  the 
fdatnents  of  the  vestibular  nen^e ;  and  an  internal  and  serous  mcmbrftne, 
by  which  the  limpid  fluid  which  fills  its  interior  is  secreted.  Some  patches. 
of  pigment  have  been  observed  by  Mr,  Wharton  Jones  in  the  tissue  of  til 
membranous  labyrinth  of  man.    Among  animals  snch  spots  are  constant. 
The  mtf  in  bra  nous  labyrinth  is  fd  led  with  a  limpid  Huid,  first  well  dc 
scribed  by  Scarpa,  and  llience  named  liquor  Scarpa^  (endolymph,*  vitreous 
humour  of  the  ear),  and  contains  two  small   calciireous  masses,  called 
utoconites»      The  otoconites  (ouf,  wrog,  x^ns,  the  ear-dust)  consist  of  an 
assemblage  of  rninutt*,  crystalline  particles  of  carbonate  and  phosphate  of , 
lime,  held  together  by  animal  substance,  and  probably  retained  in  form  bj 
a  refleclion  of  the  lining  membrane  of  the  membranous  labyrinth.     Thc^ 
are  found  suspended  in  the  lif|uor  Scarpie  ;  one  in  the  saccnlus  communij 
{hv  other  in  the  sacculus  proprius,  from  that  part  of  each  sac  with  whidl' 
die  nerves  are  connected. 

The  Auditory  nek\^  divides  into  two  branches  at  the  bottom  of  the 
cul  de  sac  of  the  meatus  audi  tori  us  intern  us ;  a  vestibular  nerve  and  a 
cochlear  nerve.  I'he  vestihtdar  Ti£rve,  the  most  posterior  of  the  tw*o,  divides 
into  three  branches,  superior^  middle,  and  inferior.  The  superior  vestibular 
branch  gives  off'  a  number  of  filaments  which  pass  through  the  minute 
openings  of  the  eminentia  pyramidal  is  and  superior  ventricle  of  thp  ve??ti- 
bule,  and  are  distributed  to  the  sacculus  communis  and  amp(rl 
perpendicular  and  horizontal  :iemicircular  canals.     The  middle  \  r 

branch  sends  off  numerous  filaments,  which  pass  through  the  openings  of 
the  macula  cribrosa  in  the  anterior  ventricle  nf  the  vestibule,  and  art;  dis- 
tributed to  the  sacculus  proprius.  The  inferior  and  smallest  branch  takes 
its  course  baclavards  to  the  posterior  w^all  of  the  vestibule,  and  gives  off 
tilaraents  which  pierce  the  w*all  of  the  arapuUary  dilatation  of  the  oblique 
canal  to  be  distributed  upon  its  ampulla.  According  to  Stiefensand  there 
is  in  the  situation  of  the  point  of  entrance  of  the  nenous  fdaments  into  the 
ampulla  a  deep  depression  upon  the  exterior  of  the  membrane,  and  upon 
the  interior  a  corresponding  projection,  which  forms  a  kind  of  transverse 
septum,  partially  dividing  the  cavit}'  of  the  ampulla  into  two  chambers. 
In  the  substance  of  the  sacculi  and  ampullae,  the  nervous  filaments  radiate 
in  all  directions,  anastomosing  witii  each  other  and  forming  inter! aceroenfl' 
and  loops,  and  they  terminate  upon  the  inner  surface  of  the  membrane  ilj 
minute  papillae,  resembling  Ihose  of  tiie  retina. 

The  Cochlear  mfTe  divides  into  numerous  filaments  which  enter  th 
foramina  of  the  tract  us  spindis  fnraminulentus  in  the  base  of  the  cochle%l 
aiul  passing  upwards  in  die  canals  of  the  modiolus,  bend  outwards  at  rigtit 
angles,  to  be  distribtited  in  the  tissue  of  the  lamina  spiralis.  The  central 
portion  of  the  nerve  passes  through  tlie  tubulus  centralis  of  the  modiolus, 
and  supplies  the  apicial  portion  of  the  lamina  spiralis.  In  the  lamina 
spiralis  the  nervous  filaments  Ipng  side  by  side  on  an  even  plane  fomj 
numerous  anastomosing  loops,  and  spread  out  into  a  nervous  membrane* 

•  Antonio  Scurpa  is  cHebraied  for  teyttnl  hcRutifiil  siirgicnl  and  snntDmira]  mon^* 
(i»Rph«;  as*  lor  exnmplet  lii»  work  on  ^^Aneurism/'  •*  De  AiuliUi  «»t  Olfnrtu,  '  ^^c.  An 
uoconnt  <»f  tlie  uqtm  Iwbyrinthi  wiU  be  fouoH  rn  hi?  rniiitomieiil  observations  '•  D«  Sm» 
\uji  Finest ffp  Rotunctte,  et  de  Tympano  SecaaJftiio/' 
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According  to  Treviranus  and  Gottsche,  the  ultimate  termination^  of  the 
filaments  assume  the  form  of  papillse.  X. 

The  Arteries  of  the  labyrinth  are  derived  principally  from  the  audito)^ 
hraiicb  of  the  superior  cerebellar  artery. 

ORGAN  OF  TASTE. 

The  Tongue  is  composed  of  muscular  fibres,  which  are  distributed  in 
layers  arranged  in  various  directions :  thus,  some  are  disposed  tongiiudi- 
nally ;  others  transversely  ;  others,  again,  obliquely  and  vertically.  Between 
the  muscular  fibres  is  a  considerable  quantity  of  adipose  substance. 

The  tongue  is  connected^  posteriorly,  with  the  os  hyoid^s  by  muscular 
attachment ;  and  to  the  epiglottis  by  mucous  membrane,  which  forms  the 
three  folds  called  fnena  epiglottidis.  On  either  side  it  is  held  in  connex- 
ion with  the  lower  jaw  by  mucous  membrane,  and  in  front  a  fold  of  that 
membrane,  which  is  named  fnenum  lingiuDj  is  formed  beneath  its  under 
surface. 

The  surface  of  the  tongue  is  covered  by  a  dense  layer  analogous  to  the 
corium  of  the  skin,  which  gives  support  to  papillae.  A  raphe  marks  the 
middle  line  of  the  organ,  and  divides  it  into  symmetrical  halves. 

The  Papilla  of  the  tongue  are  the — 

Papillae  circumvallatse, 
Papillae  conicae. 
Papillae  filiformes, 
Papillae  fungiformes. 

The  PapiUce  circumvallatiB  (p.  lenticulares)  are 
of  large  size,  and  from  fifteen  to  tw*enty  in  number. 
They  are  situated  on  the  dorsum  of  the  tongue, 
near  its  root,  and^form  a  row  on  each  side,  which 
meets  its  fellow  at  the  middle  line,  like  the  two 
branches  of  the  letter  A.  Each  papilla  resembles 
a  cone,  attached  b^  its  apex  to  the  bottom  of  a 
cup-sha{>ed  depression :  hence  they  are  also  named 
papillae  calyciformes.  This  cup-shaped  cavity  forms 
a  kind  of  fossa  around  the  papilla,  whence  their 
name  circumvallatte.  At  the  meeting  of  the  two 
rows  of  these  papillae  upon  the  middle  of  the  root 
of  the  tongue,  is  a  deep  mucous  follicle  called  for- 
amen cacum. 

The  Papilla  conica  and  filiformes  cover  the 
whole  surface  of  the  tongue  in  front  of  the  circura- 
vallatae,  but  are  most  abundant  towards  its  anterior 
part.  They  are  conical  and  filiform  in  shape,  and 
many  of  them  are  pierced  at  the  extremity  by  a 
minute  aperture.   Hence,  they  may  be  regarded  as 

*  The  totigne  with  its  papillse.  1.  The  rapb^,  which  in  some  tongues  bifurcates  on 
the  dordum  of  the  organ,  as  in  the  figure.  2,  2.  The  lobes  of  the  tongue.  Tlie  rounded 
eminences  on  this  part  of  the  organ,  and  near  its  tip  are  the  papillae  fungiformes.  The 
smaller  papilluE?,  among  which  the  former  are  dispersed,  are  the  papillie  conicoe  and 
filiformes.  3,  The  tip  of  the  tongue.  4.  4.  Its  sides,  on  which  are  seen  the  lamellated 
and  fVinged  papillse.  ft,  5.  The  A-shaped  row  of  papilla?  circumvallatse.  6.  The  foru 
men  easuum.  7.  The  mucous  glands  of  the  root  of  the  tongue.  8.  The  epiglottis.  9,  9. 
The  fr»na  efiiglottidis.     10,  10.  The  greater  cornua  of  the  os  -lyoides. 


Fig.  207.* 
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folU'^W  rather  than  sentient  organs ;  the  true  sentient  papilte  being  tx 
lonely  minute  and  occupying  their  surface,  as  they  do  that  of  the  othcf 
^^^apillie  of  the  tongue. 

The  Papillm  Jimgifonnes  (p.  capitatae)  are  irregularly  dispersed  over 
\Ue  dorsum  of  tJie  tonc^ue,  and  are  easily  recognised  among  the  othei 
jj'.ipili^.  by  their  rounded  heads  and  larger  size.    A  nurnbf  r  of  ihejse  papilla? 
rwiil  generally  be  observed  at  the  tip  of  the  tongue. 

Behind  the  papillse  cireiimvallala'j  at  the  root  of  tlie  tongue,  are  a  num- 
ber of  mucom  glandSj  which  open  upon  the  surface.  They  have  been  im- 
properly described  as  paptllie  by  some  authors. 

Vessels  and  JVenyes, — The  tongue  is  abun dandy  supplied  with  blood  by 
liie  lingual  arteries. 

The  J\^enm  are  three  in  number,  and  of  large  size :  Tlie  gusfaiory 
branch  of  the  fifth,  which  is  distributed  to  the  papillae,  and  is  the  nerve  «^^ 
common  sensation  and  taste.  The  glosso-pharyngeal,  whicli  is  distribu1i|^H 
_to  the  mucoys  membrane,  follicles,  and  glands  of  the  tongue,  is  a  nerre 
y(  sensation  and  motion  ;  it  also  serves  to  associate  the  tongue  with  the 
j>har}^nx  and  larynx*  The  hypoglossal  is  the  motor  nerve  oi'the  tongue, 
^and  is  distributed  to  the  muscles.  To  these  may  be  added  die  chorcia 
tympani,  which  conveys  a  motor  influence  from  the  facial  nen*e  to  the 
lingualis  muscle. 

The  Mucous  membrane  which  invests  the  tongue,  is  continuous  with 
the  derma  along  the  margin  of  the  lips.  On  either  side  of  the  fr»num 
linguae  it  may  be  traced  through  the  sublingual  duds  into  ihe  subhngiml 
glands,  and  along  Wharton's*  ducts  into  the  submaxillary  glands :  from 
the  sides  of  the  cheeks  it  passes  ihrnugh  the  openings  of  Stenon^sf  duett 
to  the  parotid  glands:  in  the  fauces,  it  forms  die  assemblage  of  folh  '"" 
called  tonsils,  and  may  thence  be  traced  downwards  into  the  larjnx 
harynx,  where  it  is  continuous  with  the  general  gastnS-pulmonar)  muc< 
lembrane. 

Beneath  the  mucous  membrane  of  the  mouth  are  a  number  of  smatl 
'  glandular  granules^  which  pour  their  secretion  upon  the  surface.     A  con- 
siderable number  of  them  are  situated  within  the  lips,  in  the  palate^  and 
ill  the  floor  of  the  mouth.     They  are  named  from  the  position  which  they 
may  chance  to  occupy,  labial^  palatal  glands ^  &c. 
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The  Sfdn  is  the  exterior  investment  of  the  body,  which  it  serves  to 
cover  and  protect.  It  is  continuous  at  the  apertures  of  the  internal  cavitiei 
with  the  lining  membrane  of  those  cavities,  the  internal  skin  or  mucous 
nierabrafie,  and  is  composed  essentially  of  two  layers,  derma  and  epuierma. 

The  Dkrma  or  cutis  is  cliiefly  composed  of  areolo-fihrous  tisksue,  besides 
which  it  has  entering  into  its  strttcture  elastic  and  contractile  fibVous  t' 
r*»gether  with  blood-vessels,  lymphatic  vessels  and  nerves.     The  a 
fibrous  tissue  exists  in  greatest  abundance  in  the  deeper  stratum  of  lb 
derma,  which  is  consequently  dense,  white,  and  coarse ;  the  superfic 

•  TbomftA  Wharton,  an  Enprlieh  phyBician,  derotod  confide  ruble  utt^ntioti  lo  ih«  < 
I'^mv  of  the  various  glands;  his  work,  t^micled  **  Adenographja,''  9ic,^  witi  publiabud  fa 

\  Xicliotas  Stenon,  r  Dnnlah  atiatomift :  ht  wa*  made  prafessor  in  CopenI 
1672. 
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«*tratum^  on  the  other  hand,  is  fine  in  texture,  reddish  in  colour,  soft, 
raised  into  minute  papillae,  and  highly  vascular  and  sensitive.  These  dil^ 
Terences  in  structure  have  ^ven  rise  to  a  division  of  the  derma  into  the 
deep  stratum,  or  corium^  and  the  superficial,  or  papillary  layer. 

In  the  Corium  the  areolo-fibrous  tissue  is  collected  into  fasciculi,  which 
are  small  and  closely  interwoven  in  the  superficial  strata,  large  and  coarse 
in  the  deep  strata ;  in  the  latter  forming  an  areolar  network  with  large 
areolse,  which  are  occupied  by  adipose  tissue.  These  areolae  are  the 
channels  by  which  the  branches  of  vessels  and  nerves  find  a  safe  passage 
to  the  papillary  layer,  in  which  and  in  the  superficial  strata  of  the  corium 
they  are  principally  distributed.  The  yellow  elastic  tissue  is  found  chiefly 
in  the  superficial  strata,  the  red  contractile  tissue  in  the  deep.  It  is  to  the 
latter  that  the  nipples  and  scrotum  owe  their  contractile  powers,  and  the 
general  surface  of  the  skin  the  contraction  which  is  known  by  the  name 
of  cutis  anserina.  The  corium  presents  some  variety  in  thickness  in  dif- 
ferent parts  of  the  body.  Thus  m  the  more  exposed  regions,  as  the  back, 
the  outer  sides  of  the  limbs,  the  palms,  and  the  soles,  it  is  remarkable  for 
its  thickness;  while  on  protected  parts  it  is  comparatively  thin.  On  the 
eyelids,  the  penis,  and  the  scrotum,  it  is  peculiarly  delicate.  It  is  con- 
nected  by  its  under  surface  with  the  common  superficial  fascia  of  the  body. 

The  Papillary  layer  of  the  derma  is  raised  in  the  form  of  conical  promi- 
nences or  papilke.     On  the  general  surface  of  the  body  the  papillae  are 
short  and  exceedingly  minute ;  but  in  other  situa- 
tions, as  the  palmar  surface  of  the  hands  and  fingers,  ^*  ^^®* 
and  the  plantar  surface  of  the  feet  and  toes,  they 
are  long  and  of  large  size.     They  also  differ  in 
arrangement ;  for,  on  the  general  surface  they  are 
' distributed  at  equal  'distances  and  without  order; 
whereas,  on  the  palms  arid  soles,  and  on  the  corre- 
sponding surfaces  of  the  fingers  and  toes,  they  are 
collected  into  little  square  clumps  containing  from 
ten  to  twenty  papillae ;  and  these  little  clumps  are 
disposed  in  parallel  rows.     It  is  this  arrangement 
in  rows  that  gives  rise  to  the  characteristic  parallel 
ridges  and  furrows  which  are  met  with  on  the  hands 
and  feet     The  papillae  in  these  little  square  clumps 
are  for  the  most  part  uniform  in  size  and  length,  but  every  here  and  there 
one  papilla  may  be  observed  which  is  longer  than  the  rest.     The  largest 

*  Anatomy  of  a  portion  of  skin  taken  from  the  palm  of  the  hand.  1.  The  papillary 
layer,  in  which  the  longitudinal  furrows  (2)  marking  the  arrangement  of  the  papithi^ 
into  ridges  is  shown.  Each  ridge  is  moreover  divided  by  transverse  furrows  (3)  into 
small  quadrangular  clumps.  The  quadrangular  clumps  consist  of  a  tuA  of  minute 
conical  papillte,  of  which  one  or  two  are  frequently  longer  and  larger  than  the  rest.  In 
this  figure  the  long  papillts  are  alone  seen,  tlie  rest  being  too  numerous  to  introduce  into 
a  wood-engraving.  4.  The  rete  mucosum  raised  from  the  papillary  layer  and  turned 
back;  the  under  surface  of  this  stratum  presents  an  accurate  im[>Vessioa  of  the  papillary 
layer;  on  which  are  seen  longitudinal  ridges  corresponding  with  the  longitudinal  fur- 
rows, transverse  ridges  corresponding  with  the  transverse  furrows,  and  quadranguin- 
depressions  corresponding  with  the  quadrangular  clumps  of  papilloB.  Moreover,  wher- 
ever one  of  the  long  papillae  exists,  a  distinct  conical  sheath  will  be  found  in  the  relo 
mucosnro  5,  5.  Perspiratory  ducts  drawn  out  straight  by  the  separation  of  the  rete  mu 
cosum  from  the  papillary  layer;  the  point  at  which  each  perspiratory  duct  issues  fVom 
the  papillary  layer,  and  pierces  the  rete  mucosum,  is  the  middle  of  the  transverse  furrow 
between  the  quadrangular  masses. 

40 
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|ia]>ilk€  of  the  derma  are  those  which  produce  the  nail ;  m  the  dtmKil 
Iblhcle  of  the  nail  they  are  long  and  filiform,  while  beneath  its  concave 
surface  they  form  longitudinal  and  parallel  plications  which  extend  for 
nearly  tlie  entire  length  of  that  organ,  In  structure  each  papilla  is  com- 
posed of  a  more  or  less  convolutea  capillary  and  a  more  or  less  convoluted 
nervous  loop. 

The  £pi DERMA  or  cuticle  (scarf-skin)  is  a  product  of  tlie  derma,  which 
it  serves  to  envelope  and  defend.  That  surface  of  the  epiderma  which  is 
exposed  to  the  influence  of  tlie  atmosphere  and  exterior  sources  of  injury 
is  hard  and  horny  in  texture,  while  that  which  lies  in  contact  with  the 
papillary  layer  is  soft  and  celklar.  Htniee  tlie  epiderma,  like  the  derma, 
IS  divisilile  into  two  layers,  external  and  internal,  the  latter  being  termed 
the  rete  mucosum.  Moreover,  the  epiderma  is  laminated  in  structure,  and 
the  laminai  present  a  progressively  increasing  tenuity  and  density  as  they 
aflvance  from  tlie  inner  to  the  outer  surface.  This  diflerence  of  density  is 
dependent  on  the  mode  of  growlli  of  the  epiderma,  for  as  the  external 
surface  is  constantly  subjected  to  destruction  from  attrition  and  chemical 
action,  so  the  raembrane  is  continually  reproduced  on  its  internal  surface; 
new  layers  being  successively  formed  on  the  derma  to  take  the  place  of 
the  old.  _ 

The  theorj'  of  gro\^1:h  of  the  epiderma,  deduced  from  the  obsen^ationi^^B 
of  Schwann,  is  as  follows: — A  slratum  of  plastic  lymph  (hquor  sangninii^p^B 
is  poured  out  upon  the  surface  of  tlie  derma.  This  fluid,  by  virtue  of  the 
vital  force  inherent  in  itself,  and  communicated  to  it  by  contact  with  a 
living  tissue,  is  converted  into  gjanules,  which  are  termed  eel  I -germs,  or 
ct/fn-blasts.  By  endosmosis,  these  cyto-blasts  imbibe  serum  from  th* 
plastic  lymph  and  adjacent  tlssuesj  anti  the  outermost  layer  or  peUicle  of 
the  cyto-blast  becomes  gradually  distended  by  Uie  imbibed  fluid, 
cyto-blast  has  now  become  a  cell,  and  the  solid  portion  of  the  c)tr>-bl; 
which  always  remains  adherent  to  some  one  point  of  the  internal  surfa< 
of  the  cell-membrane,  is  the  nucleus  of  the  eel 
Moreover,  within  the  nucleus  one  or  sevend  nucl< 
are  formed  which  are  termed  rmcleolu  By  a  con*' 
tinuance  of  Uic  process  of  imbibition,  die  cell  be- 
comes more  or  less  spherical ;  so  that,  after  a  tirae^ 
every  part  of  the  surface  of  the  papillary  layer  of 
I  the  derma  is  coated  by  a  thin  and  memhranoi 
stratum,  consisting  of  spherical  cells  lying  clo; 
pressed  together,  and  corresponding  with  evei 
irregularity  which  die  papillae  present.  But, 
this  production  of  cells  is  a  function  constantly 
operation,  a  new  layer  is  formed  before  the  lirNt  \% 
completed,  and  the  latter  is  separated  by  subsequent  formations  further 
and  farther  from  the  surface  of  tlie  papillary  layer.  As  a  consequen 
of  loss  of  contact  with  the  derma^  the  vital  force  is  progressively  dimi*^ 

*  A  clia)(nim  iUuatmtire  of  ttie  development  of  the  epidermB,  nnd  of  eptth<>tlA  is 
feneml,  tiocording  lo  ilie  tlieory  of  Sehwtmn.  1,  A  grr^mile  or  cyto-Wast.  2.  The  oiC 
Keon  rising  on  the  c/ioblaat;  tKo  fritter  is  now  a  riuelou»»  and  a  nuoteoluA  ifiny  be  Am 
tecied  in  its  interior  3.  Thr  ^pheroiffftl  ceJU  A,  The  oval  ceU,  5.  TUe  eUipiiciil  cell 
^.  The  Hftttened  cell ;  which,  by  coatnci  of  its  wall*,  is  speeiniy  converted  inio  m  tcsl 
in  wKieh  the  nueteiis  is  lost,  7.  A  nucleated  scale  bb  seen  upon  its  flat  turlteoo.  IL  i 
clutter  of  such  scales 
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nished ;  the  cell  becomes  subject  to  the  influence  of  physical  laws,  and 
evaporation  of  its  fluid  slowly  ensues.  In  consequence  of  this  evapora- 
tion, the  cell  becomes  collapsed  and  flattened,  and  assumes  an  elliptical 
form ;  the  latter  is  by  degrees  converted  into  the  flat  cell  with  parallel  and 
contiguous  layers,  and  an  included  nucleolated  nucleus ;  and  lastly,  the 
flattened  cell  desiccates  into  a  thin  membranous  scale,  in  which  the  nucleus 
is  no  longer  apparent. 

My  own  investigations*  have  shown  that,  after  the  original  granules  of 
the  liquor  sanguinis  have  become  aggregated  into  a  granular  nucleus,  other 
granules  are  formed  in  successive  circles,  around  the  circumference  of  the 
nucleus,  until  the  entire  breadth  of  the  epidermal  scale  is  attained ;  that 
the  cell  never  acquires  a  greater  thickness  than  that  of  the  original  nucleus, 
and,  that  the  formation  of  the  scale  results  from  the  desiccation  of  the  cell, 
as  it  is  gradually  pushed  outwards  from  the  derma  towards  the  surface. 
Consequendy,  the  cell  never  possesses  any  other  than  the  flattened  form ; 
all  its  phases  of  growth  are  perfected  in  the  deepest  layer  of  the  epiderma ; 
and,  in  its  internal  structure,  it  is  a  parent  cell  containing  secondary  and 
tertiary  cells  and  granules,  its  growth  being  the  result  of  the  growth  of 
these  secondary  formations. 

The  under  surface  of  the  epiderma  is  accurately  modelled  on  the  papil- 
lary layer  of  the  derma,  each  papilla  having  its  appropriate  sheath  in  the 
newly-formed  epiderma  or  rete  mucosum,  and  each  irregularity  of  surface 
of  the  f6rmer  having  its  representative  in  the  soft  tissue  of  the  latter.  On 
the  external  surface,  this  character  is  lost ;  the  minute  elevations  corre- 
sponding with  the  papillae,  are,  as  it  were,  polished  down,  and  the  surface 
is  rendered  smooth  and  uniform.  The  palmar  and  plantar  surfaces  of  the 
hands  and  feet  are,  however,  an  exception  to  this  rule ;  for  here,  in  con- 
sequence of  the  lai^e  size  of  the  papillae  and  their  peculiar  arrangement  in 
rows,  ridges  corresponding  with  the  papillae  are  strongly  marked  on  the 
superficial  surface  of  the  epiderma.  The  epiderma  is  remarkable  for  its 
thickness  in  situations  where  the  papillae  are  large,  as  in  the  palms  and 
soles.  In  other  situations,  it  assumes  a  character  which  is  also  due  to  the 
nature  of  the  surface  of  the  derma ;  namely,  that  of  being  marked  by  a 
network  of  linear  furrows,  which  trace  out  the  surface  into  small  polygonal 
and  lozenge-shaped  areae.  These  lines  correspond  with  the  folds  of  the 
derma  produced  by  its  movements,  and  are  most  numerous  where  those 
movements  are  the  greatest,  as  in  the  flexures  and  on  the  convexities  of 
joints. 

ITie  dark  colour  of  the  skin  among  the  natives  of  the  South  is  due  to 
the  coloration  of  the  primitive  granules  of  which  the  cell  is  composed,  es- 
pecially the  nucleus.  As  the  cells  desiccate,  the  colour  of  the  granules  is 
gradually  lost ;  hence  the  deeper  hue  of  the  rete  mucosum. 

The  pares  of  the  epiderma  are  the  openings  of  the  perspiratory  ducts, 
hair  follicles,  and  sebiparous  glands. 

Vessels  and  Mrves, — The  Arteries  of  the  derma  which  enter  its  struc- 
ture through  the  areolae  of  the  under  surface  of  the  corium,  divide  into  in- 
numerable intermediate  vessels,  which  form  a  rich  capillary  plexus  in  the 
superficial  strata  of  the  skin  and  in  its  papillary  layer.  In  the  papillae  of 
soipe  parts  of  the  derma,  as  in  the  longitudinal  plications  beneath  the  nail, 
the  capillary  vessels  form  simple  loops,  but  in  other  papillae  they  are  con 
▼oluted  to  a  greater  or  less  degree  in  proportion  to  the  size  and  importance 

*  Diseases  of  the  Skin,  2d  edition,  p.  5. 


472 


APPENDAGES    OF   THE   SKIN, 


of  the  papi!lae*     The  Lymphatic  vessels  probably  form,  in  the  superficiaj 
strata  of  the  derma,  a  plexus,  the  meshes  of  which  are  interwoven  w5tli*1 
diose  of  llie  capillary  and  nervous  plexus.     No  lymphatics  have  as  yet 
been  discovered  in  the  papillae* 

The  J\^erve$  of  the  derma,  after  entering  the  areolae  of  the  deeper  ptirl  j 
of  the  coriura^  divide  into  minute  fascicyh,  which  form  a  terminal  plexus  J 
in  the  upper  strata  of  the  corium.     tVora  tJiis  plexus  the  primitive  fibres  | 
pass  off  to  their  distribution,  as  loops,  in  the  papilla?.     In  the  less  sensitive  J 
parts  of  the  skin  die  loops  are  simple  and  more  or  less  acute  in  their  bend,* 
in  conformity  with  the  figure  of  the  papilla.     In  tlie  sensitive  parts,  bow- 
ever,  and  especially  in  the  tactile  papdlae  of  the  pulps  of  the  fingers,  the 
loop  is  convoluted  to  a  greater  or  less  extent,  and  acts  as  a  multiplier  of 
sensation. 


APPENDAGES    OF    THE    SKIN. 

The  appendages  of  the  skin  are  the  nails,  hairs,  sebiparous  glands,  and 

perspiratory  glands  and  ducts. 

The  Nails  are  horny  appendages  of  die  skin,  identical  in  formation 
with  the  epiderma,  of  which  diey  are  a  part.     A  nail  is  convex  on  its  ex- 
ternal surface,  concave  within,  and  imphuited  by  means  of  a  thin  raargia 
or  root  in  a  fold  of  tlie  derma  (matrix),  which  is  nearly  two  lines  in  depth, 
and  acts  the  part  of  a  follicle  to  the  naiL     At  the  bottom  of  the  groove  of  | 
the  follicle  are  a  number  of  filiform  papilke,  which  produce  the  margin  of  i 
the  root,  and,  by  the  successive  formation  of  new  cells,  push  the  nail  on- 
wards in  its  gro\\th.     The  concave  surface  of  the  nail  is  in  contact  witli  j 
the  derma,  and  Uie  latter  is  covered  by  papilke,  which  perform  the  double 
office  of  retaining  the  nail  in  its  place,  and  giving  it  increased  thickness  by 
the  addition  of  newly-formed  cells  to  its  untler  surface.     It  is  tlils  constant ' 
change  occurring;  in  the  under  surface  of  die  nail,  co*operating  with  the « 
continual  reproduction  takinj^  place  alon^  I  he  margin  oi  the  root,  which 
ensures  the  growdi  of  the  nail  in  die  proper  direction,     The  nad  defiTetj 
a  peculiarity  of  appearance  from  tlic  disposition  and  form  of  the  papilla-  oti] 
die  ungual  surface  of  the  derma.     Thus,  bent^ath  the  root,  and  for  a  shorl  j 
distance  onwards  towards  its  middle,  die  derma  is  covered  by  papillae ' 
which  are  more  minute,  and  consequently  les«  vascular  than  the  papdlu? 
somewhat  farther  on.     This  patch  of  papilke  is  bounded  by  a  semiliMiaf ' 
line,  and  that  part  of  the  nail  covering  it  being  lighter  in  colour  than  dac 
rest,  has  been  termed  lunula.     Beyond  the  lunula  the  papill;e  are  niiM*d 
into  longitudlniU  plaits,  which  are  exceedingly  vascular,  and  give  a  deeper  * 
tint  of  redness  to  the  nail.     These  plait-like  papillae  of  the  derma  are  welt  = 
calculated  by  their  form  to  offer  an  extensive  surface  bodi  for  the  adhesion 
and  formation  of  the  nwiL     The  granules  and  cells  are  developed  on  eveiy 
part  of  their  surface,  both  in  the  grooves  between  the  plaits  and  on  llieir 
sides,  and  a  horny  lamina  is  formed  between  each  pair  of  plaits.     When 
the  under  surface  of  a  nail  is  examined,  these  longitudinal  laminse^  com> 
sponding  with  the  longitudinal  papillae  of  ihe  ungual  portion  of  the  dercaa^ 
are  distintly  apparent,  and  if  tlie  nail  be  forcibly  detached,  the  lamina*  may 
be  seen  in  the  act  of  parting  from  the  grooves  of  the  papillae.     It  ia  this 
structure  that  gives  rise  to  the  ribbetl  appearance  of  the  naU.     The  papil- 
lary surface  of  the  derma  which  produi  es  the  nail  is  continuous  around  the 
•'circumference  of  the  attached  part  of  diat  oi^gan  with  the  derma  of  the  &ur* 
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rottndmg  skin,  and  the  homy  structure  of  the  nail  is  consequently  continu- 
ous "with  that  of  the  epiderma. 

'  Hairs  are  horny  append^es  of  the  skin  produced  by  the  involution  and 
subsequent  evolution  of  the  epiderma ;  the  involution  constituting  the  fol- 
licle in  which  the  hair  is  enclosed,  and 
the  evolution  the  shaft  of  the  hair.  Hairs 
vary  much  in  size  and  length  in  different 
parts  of  the  body ;  in  some  they  are  so 
short  as  not  to  appear  beyond  the  folli- 
cle ;  in  others  they  grow  to  a  great 
lekigth,  as  on  the  scalp ;  while  along  the 
margins  of  the  eyelids  and  in  the  whis- 
kers and  beard,  they  are  remarkable  for 
their  thickness.  Hairs  are  generally 
more  or  less  flattened  in  form,  and  when 
the  extremity  of  a  transverse  section  is 
examined  it  is  found  to  possess  an  el- 
liptical or  reniform  outline.  This  ex- 
amination also  demonstrates  that  the 
centre  of  the  hair  is  porous  and  loose  in 
texture,  while  its  periphery  is  dense; 
thus  affording  ground  for  its  division 
into  a  cortical  and  a  medullary  portion. 
The  free  extremity  of  a  hair  is  generally 
pointed)  and  sometimes  split  mto  two  or  three-  filaments.  Its  attached 
extremity  is  implanted  deeply  in  the  integument  extending  through  the 
derma  into  the  sub-cutaneous  areolar  tissue,  where  it  is  surrounded  by 
adipose  cells.  The  central  extremity  of  a  hair  is  larger  than  its  shaft,  and 
is  called  the  root  or  bulb.     It  is  usually  conical  in  its  shape. 

The  process  of  formation  of  a  hair  by  its  follicle  is  identical  with  that  of 
the  formation  of  the  epiderma  by  the  papillary  layer  of  the  derma.  Plastic 
lymph  is  in  the  first  instance  exuded  by  the  capillary  plexus  of  the  follicle, 
the  lymph  undergoes  conversion,  first  into  granules,  then  into  cells,  and 
the  latter  are  elongated  into  fibres.  The  cells  which  are  destined  to  form 
the  surface  of  the  hair  go  through  a  different  process.  They  are  converted 
into  flat  scales,  which  enclose  the  fibrous  structure  of  the  interior.  These 
scales,  as  they  are  successively  produced,  overlap  those  which  precede 
and  give  rise  to  the  prominent  and  waving  lines  which  may  be  seen 
around  the  circumference  of  a  hair.  It  is  this  overlapping  line  that  is  the 
cause  of  the  roughness  which  we  experience  in  drawing  a  hair,  from  its 
point  to  its  bulb,  between  the  fingers.  The  bulb  is  the  newly  formed 
portion  of  the  hair;  its  expanded  form  is  due  to  the  greater  bulk  of  the 
fresh  cells  compared  with  the  fibres  and  scales  into  which  they  are  subse- 
quently converted  in  the  shaft. 

•  The  anntomy  of  the  ikin.  1.  The  epidermn.  2.  The  rete  mucosum  or  deep  layer 
of  the  epiderma.  3.  Two  of  the  quadrilateral  papillary  clump?,  such  a«  are  seen  in  th« 
palm  of  the  hand  or  sole  of  the  foot;  they  are  composed  of  minute  conical  papilloB.  4. 
The  deep  layer  of  the  derma,  the  corium.  5.  Adipose  cells.  6.  A  sudoriparous  gland 
with  its  spiral  duct,  such  as  is  seen  in  the  palm  of  the  hand  or  sole  of  the  Ibot.  ", 
Another  sudoriparous  gland  with  a  straighter  duct,  such  as  is  "een  in  the  scalp.  8 
Two  hairs  from  the  scalp,  enclosed  in  their  follicles;  their  relative  depth  in  the  skin  is 
preserved.  9.  A  pair  of  sebiparous  glands,  opening  by  short  ducts  into  the  follicle  of 
the  hair. 

40* 
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SUDORIPAROUS   GLANDS* 


The  colour  of  the  hair,  like  that  of  the  epidenna,  is  due  to  the  colon 

tion  of  the  prtmilive  granules  of  the  cells* 

The  Sebifabous  glands  are  sacculated  glandular  organs  embedded  in 
tlte  substance  of  the  derma,  and  presenting  ever}*  Tariety  of  complexity-j 
from  the  simplest  pouch-hke  follicle  to  the  sacculated  and  lobulated  g!an£ 
In  some  situations,  the  exeretor)*  ducts  of  these  glands  open  independentlj 
on  the  surface  of  the  epiderma  ;  while  in  others,  and  the  most  numeroua 
lliey  terminate  in  die  follicles  of  the  liairs.  The  sebiparous  glands  ; 
ciated  with  the  hairs  are  racemiform  and  lobulated  in  structure,  consistin 
of  sacculi  which  open  by  short  pedunculated  tubuli  into  a  common  excr 
tor}'  duct,  and  the  latter,  altera  shtut  course,  terminates  in  the  hair-foUicleJ 
In  the  scalp  there  are  t%vo  of  these  glands  to  each  hair-follicle.  On  the' 
nose  and  face  the  glands  are  of  large  size,  distincdy  lobulated,  and  con- 
stantly associated  with  small  hnir- follicles.  In  the  meatus  auditorius  the 
sebiparous  (ceruminous)  glands  are  also  large  and  lobulated,  but  the 
largest  are  those  of  the  eyelids,  the  Meibomian  glands.  The  excretor 
ducts  of  sebiparous  glands  offer  some  diversity  in  different  parts  of 
body:  thus,  in  many  situations  they  are  short  and  straight,  while  in  othen 
as  in  the  palms  of  the  hands  and  soles  of  the  feet,  where  the  epiderma  li 
duck,  they  assume  a  spiral  arrangement.  The  sebiferous  ducts  are  lined 
by  an  niversion  of  the  epiderma,  which  forms  a  thick  and  funnel-shaped 
cone  at  its  commencement,  but  soon  becomes  uniform  atod  soft,  Sebi* 
[larous  glands  are  met  with  in  al!  pails  of  ttie  body,  but  are  most  abundant 
in  the  skin  of  the  face^  and  in  those  situations  which  are  naturally  exposed 
to  the  ioduence  of  friction. 

The  sebaceous  substance,  when  it  collects  in  inordinate  quantities  wiibm 
the  excretory  ducts,  becomes  the  habitat  of  a  very  remarkable  parasitic 
animal,  the  steatozoan  Jolikidorum . 

The  Sudoriparous  gla>'ds  are  situated  deeply  in  the  corium  and  also 
m  tlie  subcutaneous  areolar  tissue,  where  they  are  surrounded  by  adi[>osfrg 
cells.  They  are  small,  oblong  bodies,  composed  of  one  or  more  convoa^ 
luted  tubuii,  or  of  a  congeries  of  globular  sacs,  which  open  into  a  coromoQ 
efferent  duct.  The  latter  ascends  from  the  gland  through  tJie  derma  and 
epiderma,  and  terminates  on  the  surface  by  a  funnel-sliaped  and  oblique 
aperture  or  pore.  The  efferent  duct  presents  some  variety  in  its  course 
upwards ;  thus  widiin  the  derma  it  is  curved  and  serpentine,  and  if  the 
epiderma  be  thin,  it  proceeds  more  or  less  directly  to  the  excreting  pare* 
Sometimes  it  is  spirally  curved  w  itbin  the  derma,  and  having  passed  I  *  ~ 
latter,  is  regularly  and  beautifully  spiral  in  its  passage  through  dje  ep 
derma,  the  last  turn  forming  an  oblique  and  valvular  opening  on  the  su 
face.  The  sjiiral  course  of  the  duct  is  especially  remarkable  in  the  ihic 
epiderma  of  tiie  palm  of  the  hand  and  sole  of  the  foot.  On  those  parts  < 
tlie  skin  where  the  papilke  are  irregularly  distributed,  the  efferent  uucls  ( 
the  sudoriparous  glands  open  on  the  surface  also  irregularly,  while  on 
palmar  and  plantar  surfaces  of  the  hands  and  feet,  the  pores  are  siiualed  at 
regular  distances  along  the  ridges^  ai  points  corresponding  with  the  tntef* 
vols  of  the  small,  square-shaj>ed,  clumps  of  papi^lje.  Indeed,  the  ape  " 
tiires  of  the  pores,  seen  upon  the  surface  of  the  epidermal  ridges,  give  riJ 
to  the  appearance  of  small  transverse  furrows,  which  intersect  the  ridge 
from  point  to  point. 

The  efferent  duct  and  the  component  sacs  and  tubuli  of  the  sudoriparou 
gland  are  lined  by  an  intlection  of  the  epiderma.     Thin  inflection  is  diick 
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and  infundibuliform  in  the  upper  stratum  of  the  derma,  but  soon  becomes 
uniform  and  soft.  The  infundibuliform  projection  is  drawn  out  from  the 
duct  when  the  epiderma  is  removed,  and  may  be  perceived  on  the  under 
surface  of  the  latter  as  a  nipple-shaped  cone.  A  good  view  of  the  sudo- 
riferous ducts  is  obtained  by  gently  separating  the  epiderma  of  a  portion 
of  decomposing  skin ;  or  they  may  be  better  seen  by  scalding  a  piece  of 
skin,  and  then  withdrawing  the  epiderma  from  the  derma.  In  both  cases 
it  is  the  lining  sheath  of  epiderma  which  is  drawn  out  from  the  duct. 


CHAPTER   XI. 

OF  THE  VISCERA. 


That  part  of  the  science  of  anatomy  which  treats  of  the  viscera  is 
named  splanchnology,  from  the  Greek  words  (fcXayxvov,  viscus,  and  Xoyof. 
The  viscera  of  the  human  body  are  situated  in  the  three  great  internal 
cavities :  cranio-spinal,  thorax,  and  abdomen.  The  viscera  of  the  cranio- 
spinal  cavity,  namely,  the  brain  and  spinal  cord,  with  the  principal  organs 
of  sense,  have  been  already  described,  in  conjunction  with  the  nervous 
system.  The  viscera  of  the  chest  are  :  the  central  orean  of  circulation, 
the  heart ;  the  oigans  of  respiration,  the  lungs ;  and  ue  thymus  gland. 
The  abdominal  viscera  admit  of  a  subdivision  into  those  which  properly 
beiong  to  that  cavity,  viz.,  the  alimentary  canal,  liver,  pancreas,  spleen, 
kidneys,  and  supra-renal  capsules ;  and  those  of  the  pelvis ;  the  bladder 
and  internal  organs  of  generation. 

THORAX. 

The  thorax  is  the  conical  cavity,  situated  at  the  upper  part  of  the  tnmk 
of  the  body ;  it  is  narrow  above  and  broad  below,  and  is  bounded  by  the 
sternum,  six  superior  costal  cartilages,  ribs,  and  intercostal  muscles  in 
froid  ;  laterally  J  by  the  ribs  and  intercostal  muscles  ;  and,  behind^  by  the 
same  structures,  and  by  the  vertebral  column,  as  low  down  as  the  upper 
border  of  the  last  rib  and  the  first  lumbar  vertebra ;  superiorly y  by  the 
thoracic  fascia  and  first  rib ;  and  inferiorlyy  by  the  diaphragm.  This 
cavity  is  much  'deeper  on  the  posterior  than  on  the  anterior  w^l,  in  con- 
sequence of  the  obliouity  of  the  diaphragm,  and  contains  the  heart  en- 
closed in  its  pericardium,  with  the  great  vessels ;  the  lungs,  with  their 
serous  coverings,  the  pleurae;  the  oesophagus;  some  important  nerves; 
and,  in  the  foetus,  the  thymus  gland. 

THE    HEART. 

The  central  organ  of  circulation,  the  heart,  is  situated  between  the  two 
layers  of  pleura  which  constitute  the  mediastinum,  and  is  enclosed  in  a 
proper  membrane,  the  pericardium. 

Pericardium. — The  pericardium  is  a  fibro-serous  membrane  like  the 
dura  mater,  and  resembles  that  membrane  in  deriving  its  serous  layer  from 
the  reflected  serous  membrane  of  the  viscus  which  it  encloses.  It  consists,* 
therefore,  of  two  layers,  an  external  fibrous  and  an  internal  serous.    The 
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THE    HEART* 


Jibrom  layer  is  attached,  above,  to  the  great  resseb  at  the  root  of  the 
heart,  \\ht?re  it  is  continuous  >vith  the  thoracic  fascia ;  and  below,  lo  the  < 
leiultnous  jrortiou  of  the  diaphraon.     The  serous  merabrane  invests  thc^ 
heart  with  the  coraraencement  ot  its  great  vessels,  and  is  ihen  reflected  ( 
upon  the  internal  surface  of  the  fibrous  layer. 


\ 


L 
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Fi8*2lL*  The  Heart  is  placed  obliquely  inJ 

the  chest,  the  base  being  directed  up-^ 
wards   and   backwards    towards  mt 
right  shoulder  ;  the  apej;  forwards  and  ^ 
to  tbe  left,  pointing  to  the  space  be- 
tween tJie  fifth  and  sixth  ribs,  at  about] 
two  or  three  inches  from  the  slermau* 
Its  under  aide  is  flattened,  and  nests '] 
upon  the  tendinous  portion  of  the  dia-  , 
//^\     ^BSh'^''^(tS£^^~^^^/^    phragm  ;  its  upper  side  is  rounded  and 
ffBUlL  r/K.  1  \K^W%^  \        convex,  and  formed  principally  by  the  I 
V^Mi)^^ir^L.   vXIi^tI   1       ^^^^  ventricle,  and  partly  by  the  left.| 
^ ^^If^/ yj^^ ^^V^ \\  V I     \\  h       Surmounting  the  ventricles   are 

corresponding  auricles,  whose  auricu*! 
lar  appendages  are  directed  forwards,' 
and  slightly  overlap  the  root  of  ihe^ 
pulmonar)'  arter)'.      The   pulmonary 
artery  is  tlie  large  anterior  vessel  at  the  root  of  the  heart ;  it  crosises  ob- 
liquely the  cominenceraent  of  die  aorta.     The  heart  consists  of  two  auri- 
cles and  two  ventricles,  which  are  respectively  named,  from  their  ]x>sttion|{ 
right  and  left.     The  right  is  the  venous  side  of  tJie  heart ;  it  receives  bito^ 
its  auricle  die  venous  blood  from  every  part  of  the  body,  by  the  superior' 
and  inferior  cava  and  coronar)^  vein*     From  the  auricle  the  blood  passes 
into  the  ventricle,  and  from  the  ventricle  through  the  pulmonary*  arterj',  to  , 
the  capillaries  of  the  lungs*     From  these  it  is  returned  as  arterial  bluod  toi 
the  left  auricle  ;  from  the  left  auricle  it  passes  into  the  left  ventricle ;  aodJ 

*  Tlie  atititomy  of  tlie  h<>arL     \,  The  right  Buncle.     2,  The  entmnce  of  th^  vupcrtori 
vena  cavn.     3.  The  entrance  of  iho  inferior  cava.     4.  The  opening  of  tho  comu^ry  vMn^f 
b«ir  closed  by  U»e  coronary  valve.     5.  TJie   Eustaebiao  valve*     6.  The   fo? 
surrounded  by  the  iioiiutii»  ov«li«».     7.  The  tuberculum  Loweri.     8.  The  mu- 
nati  in  the  appendijc  nuriciil®.     9.  The  auriculo-ventricylar  opening.      10.  li. 
of  the  TigUt  veiitTiele,     11,  The  tricuspid  Vftlvc»  iittaehcd  by  the  chordap  tenJin.   . 
oarnece  colutnnte  (12).     13.  The  pulmonary  artery,  guarded  at  its  rommenccLuout  hf 
three  ittmilunar  valvoa.     14.  Tlie  nght  pulmonary  artery,  passing  beneath  the  areh  aj»d  I 
behind  ihe  a^eendiiig  aorta,     15.  The  left  pulmonary  artery^  c:ro«siing  in  front  o(  the  dw 
toending  aorta.     *  Tlie  remains  of  the  (1uctu«  arterioflus,  acting  at  a  tigament  between  ' 
the  piilmnnary  artery  and  arch  of  the  aorta.    The  arrowft  mark  tlm  court*  of  tike  venous  ^ 
biood  through  the  right  side  of  ihe  heart.     Entering  the  aurkle  by  the  superior  mod  in 
ferior  cavqb,  it  passes   through  tbe  auriiMi)o~ventricular  opening  inin  the  ventricle,  and 
thence  throujih  the  pulmonary  artery  to  the  lungs.     10.  The  left  aurtcle     17»  The  ap^n 
jng«  of  the   foiirih  pulnjonary  veins.      18.  The  eurtcu I o- ventricular  opening.      19,  Tb« 
ten  ventricle.     2U.  The  mitral  valve,  attacliod  by  its  chordie  tvnilinetp  to  two  large  oo» 
*ttmnm  caruetr,  whi«h  project  from  the  walls  of  the  veniricle.     21,  The  commeiicenietit  i 
and  cour»e  of  the  amending  aorta  behind  the  ptdmonary  artery,  marked  by  an  arrow, 
Tho  entrance  of  the  voMel  ia  guarded  by  three  i*em]  lunar  vat  vet.     '22.  Tbe  arch  of  tli# 
aorni.     The  comparative  tbiokneas  of  the  two  ventricJes  it  shown  to  the  dla^rmm.    TU« 
oourae  of  the  pure  blood  through  the  left  aide  of  the  heart  ia  marked  by  Tha 

blcuml  i«  brought  from  the  lungs  by  the  four  pulmonary  veins  into  the  I  amt  j 

flMitt*  through  the  an  rieu  love  utricular  opening  into  the  left  veuu-)cle,  ^  induce  «t  ■«  c<u» 
Vf«/*d  by  the  aorta  to  every  part  of  the  body. 
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from  the  left  ventricle  is  carried  through  the  aorta,  to  be  distnbuted  to 
every  part  of  the  body,  and  again  returned  to  the  heart  by  the  veins 
This  constitutes  the  course  of  the  adult  circulation. 

The  heart  is  best  studied  in  situ.  If,  however,  it  be  removed  from  the 
body,  it  should  be  placed  in  the  position  indicated  in  the  above  descrip- 
tion of  its  situation.  A  transverse  incision  should  then  be  made  along 
ihe  ventricular  margin  of  the  ri^t  auricle,  from  the  appendix  to  its  right 
border,  and  crossed  by  a  perpendicular  incision,  carried  from  the  side  of 
the  superior  to  the  inferior  cava.  The  blood  must  then  be  removed. 
Some  hne  specimens  of  white  fibrin  are  frequenfly  found  with  the  coagula ; 
occasionally  they  are  yellow  and  gelatinous.  This  appearance  deceived 
the  older  anatomists,  who  called  these  substances  "polypus  of  the  heart:" 
they  are  also  frequently  found  in  the  right  ventricle,  and  sometimes  in  the 
left  cavities. 

The  Right  Auricle  is  larger  than  the  left,  and  is  divided  into  a  prin- 
cipal cavity  or  sinus,  and  an  appendix  auriculae.  The  interior  of  the  sinus 
presents  for  examination  five  openings ;  two  valves ;  two  relicts  of  foetal 
structure ;  and  two  peculiarities  in  the  proper  structure  of  the  auricle. 
They  may  be  thus  arranged : — 

'  Superior  cava, 
Inferior  cava. 

Openings -  Coronary  vein. 

Foramina  Thebesiiy 
Auriculo- ventricular  opening. 

Valves (  Eustachian  valve, 

I  Coronary  valve. 

The  Superior  cava  returns  the  blood  from  the  upper  half  of  the  body, 
and  opens  into  the  upper  and  front  part  of  the  auricle. 

The  Inferior  cava  returns  the  blood  from  the  lower  half  of  the  body, 
and  opens  through  the  lower  and  posterior  wall,  close  to  the  partition 
between  the  auricles  (septum  auricularum).  The  direction  of  these  two 
vessels  is  such,  that  a  stream  forced  through  the  superior  cava  would  be 
directed  towards  the  auriculo-ventricular  opening.  In  like  manner,  a 
stream  rushing  upwards  by  the  inferior  cava  would  force  its  current  against 
the  septum  auricularum  ;  this  is  the  proper  direction  of  the  two  currents 
during  foetal  life. 

The  Coronary  vein  returns  the  venous  blood  from  the  substan^p  of  the 
heart ;  it  opens  into  the  auricle  between  the  inferior  cava  and  the  auriculo- 
ventricular  opening,  under  cover  of  the  coronary  valve. 

The  Foramina  Fhehesii*  are  minute  pore-like  openings,  by  which  the 
venous  blood  exudes  directly  from  the  muscular  stnicture  of  the  heart  into 
the  auricle,  without  entering  the  venous  current.  These  openings  are  also 
found  in  the  left  auricle,  and  in  the  right  and  left  ventricles. 

•  Adam  Christian  Thebesius.  His  discovery  of  the  openiriKS  now  known  by  hw 
nsme  is  contained  in  his  "Dissertatio  Medica  de  Circulo  Sanguinis  in  Cordc,*'  170^.  * 
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The  ^uncula-vejitriadar  opening  is  the  large  opening  of  coiumu 
tion  between  the  auricle  and  ventricle. 

Tiie  Emiachian*  valve  is  a  part  of  tlae  apparatus  of  fcEtal  circalatifl 
and  serves  tg  direct  the  placental  blood  from  tiie  inferior  cava,  » hough  ih^ 
foranaen  ovale  into  the  left  auricle.     In  die  adult  it  is  a  mere  \f8tige  and 
imperfect,  tliough  sometimes  it  remains  of  large  size.     It  is  formed  by  a 
fold  of  the  lining  membrane  of  the  auricle,  containing  stime  musruk 
fibres,  is  situated  between  the  opening  of  due  inferior  cava  and  the  auricul 
ventricular  opening,  and  is  generally  connected  with  the  coronary  vaUeJ 
The  Corowiry  valve  is  a  semilunar  fold  of  the  lining  membrane,  stretc' 
ing  across  the  mouth  of  the  coronary  vein,  and  preventing  the  reflux  of 
the  blood  in  the  vehi  during  the  contraction  of  the  auricle. 

The  Jinnulus  ovalis  is  situated  on 
Fig.  212,f  ^^^  septgm  auricularura,  opposite  the 

termination  of  the  inferior  cava.  It 
is  the  rounded  margin  of  the  septum. 
which  occupies  the  place  of  tlic  fora- 
men ovale  of  the  fcetus. 

The  Fossa  ovalis  is  ao  oval  de- 
pression  corresponding  with  the  fora- 
men ovale  in  the  ftrtus.  This  opening 
is  closed  at  birth  by  a  tliin  valvular 
layer,  which  is  continuous  with  the 
left  margin  of  Uie  annul  us,  and  is 
frequently  imperfect  at  its  upper  part. 
The  depression  or  fossa  in  the  right 
auricle  results  from  this  arrangement. 
There  is  no  fossa  ovalis  in  the  left 
auricle. 

The  Tuberculum  LoweriX  h  the 
portion  of  auricle  intenTning  between  the  openings  of  the  superior  and 
inferior  cava.    Being  thicker  tiian  the  w^alls  of  the  veins,  it  forms  a  projec» 

*  Bartholomew  EustachiiiSt  boro  at  San  Severiiio,  in  Naplett  uras  Pron^tfor  of  Mcdh 
t<Jine  in  Rome,  where  he  died  in  1370.     He  was  one  of  the  founder*  of  modern  mtmUi 
ny,  ani!  the  first  who  illnstrated  his  works  witb  good  engravings  on  copper^ 

f  Tlie  aimioiny  of  the  hearty  the  organ  is  viewed  upon  the  right  side.      L  TKe  eaviljr 
of  the  right  auricle.     2.  The  appeiulii  auricui&e,  in  the  cavity  of  which  the  muscuU 
^  pectinaii  are  ."een,     3.  The  superior  vena  cava,  opening  into  the  upper  part  of  the  right 
mn»e«     4,  The  inferior  vena  cava.     5.  The   fo«&a  ovniis ;  the  prominent  tidgm  *or* 
^founding  it  is  the  annulus  ovalis.     6*  The  Eustachian  valve.     7,  Th«  op^nJi  r    .f  the 
coronary  vein.     8.  The  coronary  valve.     9,  Tlie  entrance  of  ihe  auriciii  >♦' 

opening.     B<*t ween  the  numbers  1  and  9,  two  or  three  of  the   fommina    i  -f* 

■een.  a.  The  right  ventricle,  b.  r.  The  cavity  of  the  rtKht  ventricle^  on  the  walls  of 
which  Ihe  columns  carnete  are  seen;  e  is  placed  in  the  channel  h*odin^  iipwnrff*  to  the 
pulmonary  nnery^  d.     e,/  The  tricuspid  valve;  *  is  placed  on  the  am  ;i 

f,  on  the  right  curtain,     g.  The  Jong  columna  carnea^  to  the  apex  of  v  .f 

I  and  right  curtains  of  ihc  tricuspid  vnlvc  are  connected  by  ihe  chord*  «*- it.  r       ,,    i  t,e 

M  long  modL'raior  IjanJ.'  i.  The  two  columns  carneie  of  the  right  cortain*  k.  Tlie  at 
lachment  by  chorilie  tendinew  of  the  leA  limb  of  the  anterior  curtain,  f,  L  Chonfj*  i«a 
dinc^iB  of  Uie  ^'  fixed  curtatn"  of  die  valve,  m.  The  valve  of  the  pulmonary  artery.  Th* 
letter  of  reference  is  placed  on  the  inferior  semilunar  segment,  ti.  The  apcji  of  iii9  rtflit 
appendix  nuricuhe,  o.  The  left  ventricle,  p.  The  ascending  aorbi.  q.  Its  iwcli,  wttli 
the  three  arierial  truukiv  which  arise  from  the  arch,     r.  The  descending  aortn. 

i  Richard  Lower,  M,  D.  ^  Tmotatus  de  Corde ;  item  de  Motu  el  Cotme  ^Sanfttfiiii^^ 
\^<\t  Hii  dissections  were  made  upon  quadrupeds,  and  his  obaervationt  rt|«to  imthtr 
10  animuls  tl  3n  lu  man. 
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tion,  which  was  supposed  by  Lower  to  direct  the  blood  from  the  superior 
cava  iuto  the  auriculo-ventricular  opening. 

«.The  Musculi  pectinati  are  small  muscular  columns  situated  in  the  ap 
pendix  auriculae.  They  are  numerous,  and  are  arranged  parallel  with  each 
other;  hence  their  cognomen,  "/lec^tno/i,"  like  the  teeth  of  a  comb. 

*  The  Right  ventricle  is  triangular  and  prismoid  in  form.  Its  anterior 
side  is  convex,  and  forms  the  larger  proportion  of  the  front  of  the  heart. 
The  posterior  side,  which  is  also  inferior,  is  flat,  and  rests  upon  the  dia- 
phragm ;  the  inner  side  corresponds  with  the  partition  between  the  two 
ventricles,  septum  ventriculorum. 

The  right  ventricle  is  to  be  laid  open  by  making  an  incision  parallel 
with,  and  a  little  to  the  right  of,  the  middle  line,  from  the  pulmonary  artery 
in  front,  to  the  apex  of  the  heart,  and  thence  by  the  side  of  the  middle  line 
behind  to  the  auriculo-ventricular  opening. 

It  contains,  to  be  examined,  two  openings,  the  auriculo-ventricular  and 
that  of  the  pulmonary  artery ;  two  apparatus  of  valves,  the  tricuspid  and 
semilunar ;  and  a  muscular  and  tendinous  apparatus  belonging  to  the  tri- 
cuspid valves.     They  may  be  thus  arranged : — 

Auriculo-ventricular  opening, 
Opening  of  the  pulmonary  artery. 

Tricuspid  valves, 
Semilunar  valves. 

Chordae  tendinese, 
Cameae  columnse. 

The  Auriculo-ventricular  opening  is  surrounded  by  a  fibrous  ring,  co- 
vered by  the  lining  membrane  of  th^  heart.  It  is  the  opening  of  commu- 
nication between  Uie  right  auricle  and  ventricle. 

The  Opening  of  the  pulmonary  artery  is  situated  close  to  the  septum 
'Ventriculorum,  on  the  left  side  of  the  right  ventricle,  and  upon  the  anterior 
aspect  of  the  heart. 

The  Tricuspid  valves  are  three  triangular  folds  of  the  lining  membrane, 
strengthened  by  a  thin  layer  of  fibrous  tissue.  They  are  connected  by 
their  base  around  the  auriculo-ventricular  opening ;  and  by  their  sides  antl 
apices,  which  are  thickened,  they  give  attachment  to  a  number  of  slender 
tendinous  cords,  called  chordoe  tendineae.  The  chord(e  tcndinece  are  the 
tendons  of  the  thick  muscular  columns  {columna  camea)  which  stand  out 
from  the  walls  of  the  ventricle,  and  serve  as  muscles  to  the  valves.  A 
number  of  these  tendinous  cords  converge  to  a  single  muscular  attach- 
ment. The  tricuspid  valves  prevent  the  regurgitation  of  blood  into  the 
auricle  during  the  contraction  of  the  ventricle,  and  they  are  prevented 
from  being  themselves  driven  back  by  the  chordae  tendineae  and  their 
muscular  attachments. 

This  connexion  of  the  muscular  columns  of  the  heart  to  the  valves  has 
caused  their  division  into  active  and  passive.  The  active  valves  are  the 
tricuspid  and  mitral ;  the  passive^  the  semilunar  and  coronary. 

The  valves  consist,  according  to  Mr.  King,*  of  curtains^  cordsy  and 

•  «*Eitay  on  the  Safety  Valve  Function  in  the  Right  Ventricle  of  ihe  Human  Heart,'* 
hf  T.  W.  King.     Guy  8  Hospital  Reports,  vol.  ii. 
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columns,     Tlie  ajderwr  valve  or  curtain  is  the  largest,  and  is  so  placed 

to  prevent  the  filling  of  the  pulmonary  artery  during  the  distention  of 

I  Veiirricle,     The  right  valve  or  curtain  is  of  smaller  size,  and  is  situated 

Dn  the  right  side  of  the  aunculo-ventricuhir  opening.     The  third  valve^  or 

Y^ fixed  curlainj^^  is  connected  by  its  cords  to  tlie  septum  venTrieuInrum. 

[The  cords  (chordce  tendineee)  of  the  anterior  curtain  are  attachedj  princi* 

pally,  to  a  long^  column  (columna  carnea),  which  is  connected  widi  tlie 

^* right  or  thin  and  yielding  wall  of  the  ventricle,"     From  the  lower  part 

r)f  this  column  a  transverse  muscular  band,  the  ^'^hng  moderator  bandy    \s 

tretched  to  the  septum  ventriculorum,  or  ^^  solid  wnlV^  of  llie  ventricle. 

I  The  right  curtain  is  connected,  by  means  of  its  cords ^  partly  with  the  long 

column,  and  partly  with  its  own  proper  column,  tlie  second  column,  which 

MS  also  attached  to  the  ^^  yielding  wulV^  of  the  ventricle.     A  third  and 

L smaller  column  is  generally  connected  with  the  right  curtain.    The  *^JLeitd 

imrtain^''  is  so  named  from  its  attachment  to  tlie  ^'' solid  wall**  of  the  vi 

Iricle,  by  means  of  cords  only,  without  fleshy  coltirons. 

From  this  arrangement  of  the  \'alves  it  follows,  that  if  the  right  r 
tricle  be  over  distended,  the  thin  or  ^^ yielding  wair^  will  give  way, 
carry  with  it  the  columns  of  the  anterior  and  right  valves.     The  cords 
connected  with  these  columns  will  draw*  down  llie  edges  of  the  r  id- 

^  ing  valves,  and  produce  an  opening  between  the  curtains,  thi<  .h 

the  superabundant  blood  may  escape  into  the  auricle,  and  the  veiiincle  be 
relieved  from  over-pressure.  This  mechanism  is  therefore  adapted  to 
fulfil  the  "function  of  a  safety  valve.^^ 

The  Columns  carnetE  (tleshy  columns)  is  a  name  expressive  of  the 
appearance  of  the  internal  walls  of  the  ventricles,  which  seem  farmed  of 
muscular  columns  interlacing  in  almost  every  direction.  They  are  divided, 
according  to  the  manner  of  their  connexion,  into  three  sets,  1.  The 
greater  number  are  attached  by  the  whole  of  one  side,  and  n  "  rm 

'convexities  into  the  cavitj'  of  the  ventricle.     2.  Others  are  com  Uy 

'  both  extremiiies,  being  free  in  the  middle.  3.  A  few  (columnip  papillares) 
are  attached  by  one  extremity  to  the  walls  of  the  heart,  and  by  the  other 
give  insertion  to  the  rhorda?  tendineae. 

The  Semilunar  vaivesy  tliree  in  number,  are  situated  around  the  conir 
^menceraent  of  the  pulmonary  artery,  being  formed  by  a  folding  of  its 
^lining  membrane,  strengthened  by  a  thin  layer  of  fibrous  tissue.      ITiey 
are  attached  by  their  convex  borders,  and  free  by  the  concave,  which  arc 
*  directed  upwards  in  the  course  of  the  vessel,  so  that,  during  the  current 
of  the  blood  along  the  artery,  they  are  pressed  against  the  sides  of  the 
cylinder ;  but  if  any  attempt  at  regurgitation  ensue,  they  are  immediately 
expanded,  and  efTertually  close  the  entrance  of  the  tube.     The  margins 
of  the  valves  are  thicker  than  the  rest  of  their  extent,  and  each  valve  pre- 
sents in  the  centre  of  tliis  margin  a  small  fibro-cartilaginous  tubercle, 
I  railed  corpus  .irantii,*  which  locks  in  with  the  other  two   during  the 
closure  of  the  valves,  and  secures  the  triangidar  space  that  would  otlier^ 
wise  be  left  by  the  approximation  of  three  semilunar  folds. 

Between  the  semilunar  valves  and  the  cylinder  of  the  artery  are  three 
pouches,  called  the  pulmonary  sinuses  (sinuses  of  Valsalva)*     Sioular 

•  JiiHu«  Cjp«ar  Amntins*  Professor  nf  Medlciao  in  BologriR.     He  ww  w  dbeipV«  i 
Vet9iliii9,  one  of  thf*  founders  of  modern  anatomy.     His  irentis^  **P©  Hum<ino  wa 
W1U  pDMUnlied  a*  Rame.  in  1664, 
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anuses  are  situated  behind  ithe  valves  at  the  commencement  of  the  aorta, 
and  are  larger  and  more  capacious  than  those  of  the  pulmonary  artery. 

The  Pulmmary  artery  commences  by  a  scalloped  border,  correspond- 
ing with  the  three  valves  which  are  attached  along  its  edge.  It  is  con- 
nected to  the  ventricle  by  muscular  fibres,  and  by  the  lining  membrane  of 
the  heart 

The  Left  auricle  is  somewhat  smaller,  but  thicker,  than  the  right ; 
of  a  cuboid  form,  and  situated  more  posteriorly.  The  appendix  auricula 
is  constricted  at  its  junction  with  the  auricle,  and  has  a  foliated  appear- 
ance ;  it  is  directed  forwards  towards  the  root  of  the  pulmonary  artery,  to 
which  the  auriculae  of  both  sides  appear  to  converge. 

The  left  auricle  is  to  be  laid  open  by  a  -^  shaped  incision,  the  horizontal 
section  bein^  made  alonff  the  border,  which  is  attached  to  ^e  base  of  the 
ventricle,  ft  presents  for  examination  five  openings,  and  the  muscular 
structure  of  the  appendix ;  these  are — 

Four  pulmonary  veins. 
Auric  ulo- ventricular  opening, 
Musculi  pectinati. 

The  Ptdmonetry  veinSy  two  from  the  right  and  two  from  the  left  lung, 
open  into  the  corresponding  sides  of  the  auricle.  The  two  left  pulmonary 
veins  terminate  frequently  by  a  common  opening. 

The  auriculo'VerUricular  opening  is  the  aperture  of  communication  be- 
tween the  auricle  and  ventricle. 

The  Musculi  pectinaii  are  fewer  in  number  than  in  the  right  auricle,  and 
are  situated  only  in  the  appendix  auriculae. 

Left  Ventricle.  —  The  left  ventricle  is  to  be  opened  by  making  an 
incision  a  little  to  the  left  of  the  septum  ventriculomm,  and  continuing  it 
around  the  apex  of  the  heart  to  the  auriculo-ventricuiar  opening  behind. 

The  left  ventricle  is  conical,  both  in  external  figure  and  in  the  form  of 
its  internal  cavity.  It  forms  the  apex  of  the  heart,  by  projecting  beyond 
the  right  ventricle,  while  the  latter  has  the  advantage  m  length  towards 
the  base.  Its  walls  are  about  seven  lines  in  thickness,  ihose  of  the  right 
ventricle  being  about  two  lines  and  a  half. 

It  presents  for  examination,  in  its  interior,  two  openings,  two  valves, 
and  the  tendinous  cords  and  muscular  columns;  they  may  be  thus 
arranged: 

Auriculo-ventricuiar  opening, 

Aortic  opening. 

Mitral  valves, 

Semilunar  valves. 

Chonlae  tendineae, 

Columnae  cameae. 

The  Jhiriculo'Ventricular  openine^  is  a  dense  fibrous  ^g,  covered  by 
the  lining  membrane  of  the  heart,  t)ut  smaller  in  size  than  that  of  thp  right 
side. 

The  MUral  valves  are  attached  around  the  auriculo-ventricuiar  opening, 
as  are  the  tricuspid  in  the  right  ventricle.  They  are  thicker  than  the  tri- 
eiupidt  and  consist  of  onlv  two  segments,  of  which  the  larger  is  placed 
41  2f 
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between  the  auriculo-ventricular  opening  and  tlie  Commenceroent  of  the 

dorta,  and  acts  the  part  of  a  valve  to  that  foramen  during  the  filling  of  the 

>  ventricle.    Tlje  difference  in  size  of  the  two  valves,  both  being  triangular, 

L»nd  the  space  between  them,  has  given  rise  to  the  idea  of  a  "  biship^i 

Fig.  213.» 


l^i^f£,"  after  which  they  were  named.  These  valves,  like  the  tricuspidi 
\  are  furnisJjed  with  an  apparatus  of  tendinous  cords,  chorda  tendtnea^  which 
I  are  attached  to  two  very  large  columnfi  carnea;, 

I'he  ColumTKE  camea  admit  of  the  same  arrangement  into  three  kindS| 

as  Oil  tlie  right  side.  Those  which  are  free  bj  one  extremity,  the  columnar 
^papillares,  jire  two  in  number,  and  larger  tlian  those  on  the  opposite  side; 
^one  being  placed  on  the  left  w^all  of  the  ventricle,  and  llie  other  at  the 
L  junction  of  die  septura  ventriculorum  with  the  posterior  wall. 

The  Semilunar  valves  are  placed  around  tlie  commencement  of  the 

aorta,  like  those  of  the  pulmonary  artery ;  they  are  similar  in  structure, 
land  are  attached  to  the  scalloped  border  by  which  the  aorta  is  connected 
^with  the  verjtricle.  The  tubercle  in  the  centre  of  each  fold  is  lartrer  than 
kthose  in  the  |iulmonary  valves,  and  it  was  these  that  Arantius  j  Hy 

Idescribed  ;  but  the  term  ^*  corpora  j]ra?itiV^  is  now  appHed  '  m* 
pately  to  both.  ^  The  fossse  between  the  semilunar  valves  and  the  cylmder 

of  the  artery  are  larger  than  those  of  the  pulmonarj'  artery  ;  ihey  are  ciiUed 

the  '*  sinus  aorticV^  (sinuses  of  V^alsalva). 


gTBOCTDRC    OF    THE     HEART. 

The  arrangement  of  the  fibres  of  the  heart  has  been  made  the  subject  of 
careful  investigation  by  Mr,  Searle,  to  whose  article,  "  Fibres  of  the  HcaJt," 

•  The  Hnntoniy  of  t!i©  hrart;  the  orphan  is  viewed  on  tts  left  iide»  I.  Tlio  e«rttf  of 
the  reft  auncle.  The  number  is  placed  on  that  portion  of  ibo  septum  aariont&nim  cof* 
reiipondJng  with  the  ccntri?  of  the  fossa  ovalis.  2.  The  cavity  of  the  appendix  auriciala^ 
nrar  ihp  apex  of  which  are  seen  the  musculi  pectinati.  3.  The  opening  of  the  two 
fiehi  pulmonary  veins.  4.  'Die  sinus,  inin  which  the  left  pulmonary  rein*  open,  5^ 
The  k»n  pulmonaryVcins.  6.  The  auriculo-ventrinular  opening.  7-  The  rof-M.^.-y  v^in^ 
lyinp  in  the  auriculo-ventricular  gfroovo,     8.  The  left  ventricle.     9^  9.  The  *! 

left  ventricle;   the  numliers  rest  on  the  septum  venuiculorura,     a.  The  in  -^j 

it9  flnp<i  are  eonnected  by  chord ne  tendinfitf^  to  6,  b.  The  columnie  carnen.  r^  t*  Kisetl 
ro)umn(i?  cnmecp.  forming  pnrt  of  the  int^^al  surface  of  the  ventricle,  d*  The  ainh  of 
ih?  aorta,  from  the  summit  of  which  thi*  three  arterial  trunks  of  the  head  and  nppef  < 
ir^mitie*  nre  seen    urivirig.     r  The  pulmonary  artery,    /.  Hie  obliterated  ductus  i 
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m  the  Cyclopaedia  of  Anatomy  and  Physiology,  I  am  indebted  for  the  fol- 
lowing summary  of  their  distribution : — 

For  the  sake  of  clearness  of  description  the  fibres  of  the  ventricles  have 
been  divided  into  three  layers,  superficial,  middle,  and  internal,  all  of 
which  are  disposed  in  a  spiral  direction  around  the  cavities  of  tlie  ventri- 
cles. The  mode  of  formation  of  these  three  layers  will  be  best  understood 
by  adopting  tlie  plan  pursued  by  Mr.  Searle  in  tracing  the  course  of  the 
fibres  from  the  centre  of  the  heart  towards  its  periphery. 

The  left  surface  of  the  septum  ventriculorum  is  formed  by  a  broad  and 
thick  layer  of  fibres,  which  proceed  backwards  in  a  spiral  direction  around 
the  posterior  aspect  of  the  left  ventricle,  and  become  augmented  on  the 
left  side  of  that  ventricle  by  other  fibres  derived  from  the  bases  of  the  two 
columnae  papillares.  The  broad  and  tliick  band  formed  by  the  fibres'  from 
these  two  sources,  curves  around  the  apex  and  lower  third  of  the  left  ven- 
tricle to  the  anterior  border  of  the  septum,  where  it  divides  into  two  bands, 
a  short  or  apicial  band,  and  a  long  or  basial  band. 

The  Short  or  apicial  band  is  increased  in  thickness  at  this  point  by  re- 
ceiving a  layer  of  fibres  (derived  from  the  root  of  the  aorta  and  carneae 
columnx)  upon  its  internal  surface,  from  the  right  surface  of  the  septum 
ventriculorum ;  it  is  then  continued  onwards  in  a  spiral  direction  from  left 
to  right,  around  the  lower  third  of  the  anterior  surface,  and  the  middle 
third  of  the  posterior  surface  of  the  right  ventricle  to  the  posterior  border 
of  the  septum.  From  the  latter  point  the  short  band  is  prolonged  around 
the  posterior  and  outer  border  of  the  left  ventricle  to  the  anterior  surface 
of  the  base  of  that  ventricle,  and  is  inserted  into  the  anterior  border  of  the 
left  auriculo-ventricular  ring,  and  the  anterior  part  of  the  root  of  the  aorta 
and  pulmonary  artery. 

The  Lonff  or  basial  bandy  at  the  anterior  border  of  the  septum,  passes 
directly  backwards  through  the  septum,  (forming  its  middle  layer,)  to  the 
posterior  ventricular  groove,  where  it  becomes  joined  by  fibres  derived 
from  the  root  of  the  pulmonary  artery.  It  then  winds  spirally  around  the 
middle  and  upper  third  of  the  left  ventricle  to  the  anterior  border  of  the 
septum,  where  it  is  connected  by  means  of  its  internal  surface  with  the 
superior  fibres  derived  from  the  aorta,  which  form  part  of  the  right  wall 
of  the  septum.  From  this  point.it  is  continued  around  the  upper  third 
of  the  anterior  and  posterior  surface  of  the  right  ventricle  to  the  posterior 
border  of  the  septum,  where  it  is  connected  with  the  fibres  constituting 
the  right  surface  of  the  septum  ventriculorum.  At  the  latter  point  the 
fibres  of  this  band  begin  to  be  twisted  upon  themselves,  like  the  strands 
of  a  rope,  the  direction  of  the  twist  being  from  below  upwards.  This 
arrangement  of  fibres  is  called  by  Mr.  Searle  ''  tlie  rope ;"  it  is  continued 
spiniUy  upwards,  forming  the  brim  of  the  left  ventricle,  to  the  anterior 
surface  of  the  base  of  that  ventricle,  where  the  twisting  of  the  fibres  ceases. 
The  long  band  then  curves  inwards  towards  the  septum,  and  spreads  out 
upon  the  left  surface  of  the  septum  into  the  broad  and  thick  layer  of  fibres 
with  which  this  description  commenced. 

The  most  inferior  of  the  fibres  of  the  left  surface  of  the  septum  ventri- 
culorum, after  winding  spirally  around  the  internal  surface  of  the  apex  of 
the  left  ventricle,  so  as  to  close  its  extremity,  form  a  small  fasciculus, 

riOMil  die  letter  is  placed  in  tlie  cleft  formed  by  the  bifurcation  of  the  pulmonary  ar 
9Blf;i  \^  The  left  pulmonary  artery.  K,  The  right  ventricle,  t.  The  point  of  the 
"^^   ' ""  t  of  die  riitbt  auricle. 
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which  is  excluded  from  the  interior  of  the  veniricle,  and  expaii<lB  in  a 
radiated  manner  over  the  surface  of  the  heart,  constituting  its  superficial 
layer  of  fibres.  The  direction  of  these  fibres  is,  for  the  most  pan,  obUque, 
passing  from  Jeft  to  right  on  the  anterior  and  from  right  to  left  on  the  pos- 
terior surface  of  the  heart,  becoming  more  longitudinal  near  its  ba&e,  and 
terminating  oy  being  inserted  into  the  fibrous  rings  of  the  auric ulo-ventri 
cuJar  openings,  and  of  the  pulmonary  artery  and  aorta.  Over  the  righ 
ventricle  the  superficial  fibres  are  increased  in  number  by  the  addition  of 
accessory  fibres  from  ihe  rii^ht  surface  of  the  sseptum,  which  pierce  the 
middle  layer,  and  take  the  same  direction  with  the  superficial  fibres  from 
the  apex  of  tiie  left  ventricle,  and  of  other  accessory  fibres  from  the  *ui> 
fa(!e  of  both  ventricles. 

From  this  description  it  will  be  perceived,  that  the  mpeijicial  Uiygr  of 
fibres  is  very  scanty,  and  is  pretty  equally  distributed  over  the  surface  of 
both  ventricles,  The  middle  layer  of  both  ventricles  is  formed  by  the  two 
bands,  short  jind  long.  But  the  internnl  layer  of  the  two  ventricles  is  Mcry 
differently  constituted :  that  of  the  left  is  formed  by  tlie  spiral  ex|>anfiion 
of  tlie  fibres  ^f  the  rope,  ^vu\  of  the  two  columnar  papillares ;  that  of  ihc 
right  reimiins  to  be  described.  The  septum  ventriculorum  also  consists 
of  three  layers,  a  left  layer y  the  radiated  expansion  of  the  rope  and  earnest 
columnae  ;  a  midiife  layer ^  the  long  band;  and  a  li^ht  layer ^  belonging  to 
the  proper  wall  of  the  right  ventricle,  and  continuous  both  in  front  and 
behind  with  the  long  band,  and  in  front  also  with  the  short  band^  and  with 
the  superficial  layer  of  the  riglit  ventricle. 

The  Intenial  layer  of  the  right  venJricle  is  formed  bj  fasciculi  of  fibres 
which  arise  from  the  right  segment  of  the  root  of  the  aorta,  from  the  entire 
circumference  of  the  root  of  liie  pulmonary  artery,  and  from  the  bastes  of 
the  colurana;  papillares.  The  fibres  from  the  root  of  the  aorta,  associated 
with  some  from  the  caniea?  columnje,  constitute  a  layer  which  ptusev  ob- 
liquely forwards  upon  the  right  side  of  the  septum.  The  superior  fibres 
coming  directly  from  the  aorta  join  the  internal  surface  of  the  long  band 
at  the  anterior  border  of  the  septum,  while  the  lower  two-thirds  of  ihe 
layer  are  continuous  whh  tjie  intemai  surface  of  the  short  band,  some  ot 
its  fibres  piercing  that  hand  to  augment  the  number  of  superficial  fibres. 
The  fibres  derived  from  the  root  of  the  pulmonary  artery,  conjoined  with 
those  from  the  base  of  one  of  the  columnar  papillares,  curve  forw  ards  from 
their  origin,  and  wind  obliquely  downwards  and  backwards  around  the 
internal  surface  of  the  wall  of  the  ventricle  to  the  posterior  border  of  the 
septum,  where  they  become  continuous  with  the  long  bund,  directly  that 
it  has  passed  backwards  through  the  septum. 

Fihrex  of  ihe  Jluricks, — The  fyhres  of  the  auricles  are  disposed  in  two 
layers,  external  and  internal.  The  internal  layer  is  formed  of  faitcicuU 
winch  tirise  from  the  fibrous  rings  of  the  ayriculo-ventricular  openings  and 
proceed  up  wants  to  enlace  with  each  other,  and  constitute  ihe  appendiceii 
iuiricularum.  These  fasciculi  are  parallel  in  their  arrangement,  ajid  in  the 
appendices  form  projections  and  g^ve  rise  to  the  appearance  which  is  de- 
nominated musculi  ptTtinati.  In  Uteir  course  they  give  otf  branches  which 
connect  adjoining  fasciculi,  and  form  a  columnar  interlacement  between 
them. 

External  Layer. — The  fibres  of  the  right  auricle  having  conn 
appendix,  wmd  from  left  to  right  around  the  right  border  of  this  *:..^i.i  le,- 
and  along  its  anterior  aspect,  beneath  the  appendixj  to  the  anterior  ffuriics 
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of  the  septum.  From  the  septum  they  are  continued  to  the  anterior  sur- 
face of  the  left  auricle,  where  they  sq)arate  into  three  bands,  superior,  an- 
terior, and  posterior.  The  superior  band  proceeds  onwards  to  the  appen- 
dix, and  encircles  the  apex  of  the  auricle.  The  anterior  hand  passes  to 
the  left,  beneath  the  appendix,  and  winds  as  a  broad  layer  completely 
around  the  base  of  the  auricle,  and  through  the  septum  to  the  root  of  the 
aorta,  to  which  it  is  partly  attached,  and  from  this  point  is  continued  on- 
wards to  the  appendix,  where  its  fibres  terminate  by  interlacing  with  the 
musculi  pectinati.  The  posterior  band  crosses  the  left  auricle  obliquely  to 
its  posterior  part,  and  winds  from  left  to  right  around  its  base,  encircling 
the  openings  of  the  pulmonary  veins ;  some  of  its  fibres  are  lost  on  the 
surface  of  the  auricle,  others  are  continued  onwards  to  the  base  of  the 
aorta ;  and  a  third  set,  forming  a  small  band,  are  prolonged  along  the 
anterior  edge  of  the  appendix  to  its  apex,  where  they  are  continuous  with 
the  superior  band.  The  septum  auriculanim  has  four  sets  of  fibres  enter- 
ing into  its  formation ;  1.  The  fibres  arising^  from  the  auriculo-ventriculai 
rings  at  each  side ;  2.  Fibres  arising  firom  me  root  of  the  aorta,  which  pasf 
upwards  to  the  transverse  band,  and  to  the  root  of  the  superior  cava ;  3. 
Those  fibres  of  the  anterior  band  that  pass  throu^  the  lower  part  of  the 
septum  in  their  course  around  the  left  auricle ;  and,  4.  A  slender  fascicu- 
lus, which  crosses  through  the  septum  from  the  posterior  part  of  the  right 
auriculo-ventricular  ring  to  the  left  auricle. 

It  will  be  remarked,  from  this  description,  that  the  left  auricle  is  consi- 
derably thicker  and  more  muscular  than  the  right. 

Vessels  and  JVerves. — The  Arteries  supplying  the  heart  are  the  anterior 
and  posterior  coronary.  The  Veins  accompany  the  arteries,  and  empty 
themselves  by  the  common  coronary  vein  into  the  right  auricle.  The 
lymphatics  terminate  in  the  glands  about  the  root  of  the  heart.  The  nerves 
of  the  heart  are  derived  from  the  cardiac  plexuses,  which  are  formed  by 
'X>mmunicating  filaments  from  the  sympathetic  and  pneumogastric. 
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The  organs  of  respiration  are  the  two  lungs,  with  their  air-tube,  the 
trachea,  to  the  upper  part  of  which  is  adapted  an  apparatus  of  cartilages, 
constituting  the  organ  of  voice,  or  larynx. 

THE    LARYNX. 

The  Larynx  is  situated  at  the  fore  part  of  the  neck,  between  the  trachea 
and  the  base  of  the  tongue.  It  is  a  snort  tube,  having  an  hour-glass  form, 
and  is  composed  of  cartilages^  ligaments^  muscles^  vessels^  nervesj  and 
mucous  fnembrane. 

The  Cartilages  are  the — 

Thyroid,  Two  cuneiform, 

Cricoid,  Epiglottis. 

Two  arytenoid, 

The  Thyroid  (^ftog — tTSoc^  like  a  shield)  is  the  lar^st  cartilage  of  the 
larymc :  it  consists  of  two  lateral  portions,  or  o&e,  which  meet  at  an  angle 
ill  Qjpnty  and  form  the  projection  which  is  known  by  the  name  of  pomum 
Jjrfaiirf,     In  the  male,  after  puberty,  the  angle  of  union  of  the  two  alas  xji 
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acute ;  in  tlie  female^  and  before  pubertj'  ia  the  male,  it  is  obtuse-  Where 
the  pomum  Adami  is  prominent,  a  bursa  mucosa  is  often  found  between 
it  and  the  skin. 

Each  ala  is  quadrilateral  in  shape,  and  forms  a  rounded  border  po»le- 
norly,  which  terminates  above,  in  the  supenor  cornUj  and  below,  in  the 
inferior  cornu.  Upon  the  side  of  the  ala  is  an  oblique  Une^  or  ridge^  di* 
rected  downwards  and  tbrwards,  and  bounded  at  each  extremity  by  a 
tubercle.  Into  this  line  the  sterno- thyroid  muscle  la  inserted  ;  and  from  it 
the  thyro-byoid  and  inferior  constrictor  take  their  origin.  In  the  receding 
angky  formed  by  the  meeting  of  the  two  alse  upon  the  inner  side  of  the 
cartilage  J  and  near  its  lower  border,  are  attached  the  epiglottis,  ibe  chorcf 
vocales,  the  tliyro-ar)1enoid,  and  thyro-epiglotlidean  muscles. 

The  Cricoid  (x^Ua^ — elti^?,  like  a  ring)  is  a  rino;  of  cartilage,  narrow 
front,  and  broad  behind,  where  it  is  surmounted  by  two  rounded  surjhcesi 
which  articulate  with  the  arytenoid  cartilages.  At  the  middle  line^  poste- 
riorly, is  a  veriiml  ridge  which  gives  attachment  to  the  (rsophagus,  and 
on  each  side  of  the  ridge  are  the  depressions  which  lodge  the  crico-arne- 
Boidei  postici  muscles.  On  either  side  of  the  ring  is  a  glejwid  cavity 
which  articulates  with  the  inferior  cornu  of  the  thyroid  cartilage. 

The  Arytenoid  cartilages  (d^atva,*  a  pitcher),  two  in  number,  are  tr 
angular  and  prismoid  in  form.     They  are  broad  and  thick  below  whe» 
they  articulate  whh  the  upper  border  of  the  cricoid  cartilage ;    pointe 
above,  and  prolonged  by  two  small  pyriform  cartilages,  comiada  laryn^ 
( cap  it  u  la  Santorini;,  which  are  curved  inwards  and  backwards,  and  th« 
each  present  three  surfaces,  anterior,  posterior,  and  internal.     The  poS(t€ 
rior  surface  is  concave,  and  lodges  part  of  the  arytenoideus  muscle ;  it 
internal  surface  is  smooth,  and  forms  part  of  the  lateral  Wi»lJ  of  the  larynx  j'' 
the  anterior  or  external  surface  is  rough  and  irregular,  and  gives  attach* 
ment  to  the  chorda  vocal  is,  thyro-arj'tenoideus,  crico-arjlenoideus  lateralis 
and  posticus,  and,  above  these,  to  the  base  of  the  cuneiform  cartilage. 

The    Cuneiform  mrtilages  are  two  small  cylinders  of  fibro  rarti]»ge, 
about  seven  lines  in  length,  and  enlarged  at  each  extremity*     By  the  lower, 
end,  or  base,  the  cartilage  is  attached  to  the  middle  of  tlie  external  surfac 
of  the  arytenoid,  and  by  its  upper  extremity  forms  a  prominence  in 
border  of  the  ar)1eno-epiglottidean  fold  of  membrane.     They  are  soroC 
times  wanting. 

In  the  maJe,  the  cartilages  of  the  larynx  are  more  or  less  ossified, 
ticulariy  in  old  age. 

The  Epiglottis  (IcryXijrriV,  upon  the  tongue)  is  a  fibro^cartilage  of 
yellowish  colour,  studded  with  a  number  of  small  mucous  glands,  whic 
are  lodged  in  shallow  pits  upon  its  surface.  It  is  shaped  like  a  c^rda 
leaf,  and  is  placed  immediately  in  front  of  the  opening  of  the  lan^nx,  whic 
it  closes  completely  when  the  larjiix  is  drawn  up  beneath  the  base  of  ih 
tongue.  It  is  attacheil  by  its  point  to  the  receding  angle ^  between  the  iv 
alffi  of  the  thyroid  cartilage. 

Ligaments, — The  Ligammts  of  the  larj^nx  are  numerous,  and  may  ^ 
arrangefl  into  four  groups:  L  Those  which  articulate  the  thyroid  witli  tlM 
OS  hyoides.     2.  Those  which  connect  it  with  the  cricoid.     3,  Ligament 
«jf  the  aiyienoid  cartilages,     4,  Ligaments  of  the  epiglottis, 

•Tliisi  derivation  ha*  reference  to  the  appearanne  of  both  canl: 
and  covered  by  mticous  membrane.     In  animals,  which  were  tht 
<lie«ectjon  among  the  ancients,  ihe  opening  of  Uie  larynx  wiUi  the  aiyi'-n^nn  i  .i; 
bears  a  itriking  resemblance  to  the  mouth  of  a  pitchar  having  a  laiige  apout. 
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1.  The  ligaments  which  connect  the  thyroid  cartilage  with  the  os  hyoides 
are  three  in  number : — 

The  two  Thyro-hyoidean  ligaments  pass  between  the  superior  cornua  of 
the  thyroid  and  the  extremities  of  the  greater  cornua  of  the  os  hyoides :  a 
sesamoid  bone  or  cartilage  is  found  in  each. 

The  Thyro-hyoidean  membrane  is  a  broad  membranous  layer,  occupying 
the  entire  space  between  the  upper  border  of  the  thyroid  cartilage  and  the 
upper  border  of  the  os  hyoides.  It  is  pierced  by  the  superior  laryngeal 
nerve  and  artery. 

2.  The  ligaments  connecting  the  thyroid  to  the  cricoid  cartilage  are  also 
three  in  number : — 

Two  Capsular  ligaments^  with  their  synovial  membranes,  which  form 
the  articulation  between  the  inferior  cornua  of  the  thyroid  and  the  sides 
of  the  cricoid ;  and  the  crico-thyroidean  membrane. 
The  cric(hthyroidean  membrane  is  a  fan-shaped 
layer  of  elastic  tissue,  thick  in  front  (middle  crico- 
thvroidean  ligament)  and  thinner  at  each  side  (late- 
ral crico-thyroidean  ligament).  It  is  attached  by 
its  apex  to  the  lower  border  and  receding  angle* 
of  the  thyroid  cartilage,  and  by  its  expanded  mar- 
gin to  the  upper  border  of  the  cricoid  and  base  of 
me  arytenoid  cartilage.  Superiorly  it  is  continuous 
with  the  inferior  margin  of  the  chorda  vocalis. 
The  front  of  the  crico-thyroidean  membrane  is 
crossed  by  a  small  artery,  the  inferior  lar}'ngeal, 
and  is  the  spot  selected  for  the  operation  of  laryn- 
gotomy.  Laterally  it  is  covered  in  by  the  crico- 
thyroidei  and  crico-arytenoidei  laterales  muscles. 

3.  The  ligaments  of  the  arytenoid  cartilages  are 
six  in  number : — 

Two  Capsular  ligamentSy  with  synovial  mem- 
branes, which  articulate  the  arytenoid  cartilages 
with  the  cricoid ;  and  the  superior  and  infenor 
thyro-arytenoid  ligaments.  The  superior  thyro-arytenoid  ligaments  are 
two  thin  bands  of  elastic  tissue  which  are  attached  in  front  to  the  receding 
angle  of  the  thyroid  cartilage,  and  behind  to  the  anterior  and  inner  border 
of  each  arytenoid  cartilage.  The  lower  border  of  this  ligament  constitutes 
the  upper  boundary  of  me  ventricle  of  the  larynx.     The  inferior  thyro- 

•  A  vertical  section  of  the  Urynx,  showing  its  ligaments.  1.  The  body  of  the  os  hyo- 
ides. 2.  Its  great  comu.  3.  Its  lesser  corno.  4.  The  ala  of  the  thyroid  cartilage.  5. 
The  superior  coma.  6.  Its  inferior  cornu.  7.  The  pomum  Adami.  8,  8.  The  thyro- 
hyoidean  membrane;  the  opening  in  the  membrane  immediately  above  the  most  pos- 
terior of  the  numerals  is  for  the  passage  of  the  superior  laryngeal  nerve  and  artery.  0. 
The  thyro-hyoidean  ligament;  the  numeral  is  placed  immediately  above  the  sesamoid 
bone  or  cartilage  which  exiHts  in  this  ligament  a.  The  epiglottis.  6.  The  hyo^piglottio 
ligament,  c.  The  thy ro-epiglottic  ligament  <f.  The  arytenoid  cartilage;  its  inner  surface. 
«.  The  outer  angle  of  the  base  of  the  arytenoid  cartilage.  /.  The  corniculum  laryngis. 
g.  The  cuneiform  cartilage,  h.  The  superior  thyro-arytenoid  ligament  t.  The  inferior 
thyro-arytenoid  ligament^ or  chorda  vocalis;  the  elliptical  space  between  the  two  thyro- 
arytenoid ligaments  is  that  of  the  ventricle  of  the  larynx,  k.  The  cricoid  cartilage.  / 
The  lateral  portion  of  the  crico-thyroidean  membrane,  m.  The  central  portion  of  th*» 
same  membrane,  n.  The  upper  ring  of  the  trachea,  which  is  received  within  the  ring 
ol  the  cricoid  cartilage,  o.  Section  of  the  isthmus  of  the  thyroid  gland.  j>,  p.  The  leva 
Ua  glftoiIuIaB  thyroideas. 
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arytenoid  ligaments ^  or  chordee  vocaleiy  are  thicker  than  the  superior,  and 
like  them  composed  of  elastic  tissue.  Each  ligament  is  attached  iii  front 
10  the  receding  angle  of  tlie  th}Toid  cartilage,  and  behind  to  the  anterior 
n^le  of  the  base  of  the  ar)tenoid.  The  inferior  border  of  the  chorda  vc»- 
^alis  is  continuous  with  the  lateral  expansion  of  the  crico-thjroid  ligamtnU^ 
The  superior  border  forms  the  lower  boundary  of  the  ventricle  of  the  ' 
r}nx.  The  space  between  the  two  chordse  vocales  is  the  glottis  or  rifl 
glotiidis,  ^ 

4.  The  ligaments  of  the  epiglottis  are  five  in  number,  namely,  three" 
glosso-epiglottie,  hyo-epiglottic,  and  thyro-epiglottic. 

The  gh^uo-epiglottic  Ugaroenls  (frsena  ep  -] 

are  three  folds  of  mucous  membrane,  whicli  .....: 
the  anterior  surface  of  the  epiglottis  "with  the  rool  of 
the  tongue.  The  middle  of  these  contains  elastic  tis-j 
sue.  The  hyo*epighttic  ligament  is  a  band  of  ela«tS 
tissue  passing  between  the  anterior  aspect  of  the  epfl 
glouis  near  its  apex,  and  the  upper  margin  of  the  bocT 
of  the  OS  hyoides.  The  thyro-epiglottic  ligament  u  a 
long  and  slender  fascicuhis  of  elastic  tissue^  which 
embraces  tlie  apex  of  the  epiglottis,  and  is  inserted 
into  iJie  receding  angle  of  the  liyroid  cartilage  imme- 
diately below  the  anterior  fissure  and  above  tlie  attuch* 
ment  of  the  chorda?  vocales. 
Muscles, — The  mwscles  of  the  lar)nx  are  eight  in  number:  the  fii 
larger  are  the  muscles  of  the  chordaj  vocales  and  rima  glottidis ;  the  * 
smaller  are  muscles  of  tlie  epiglottis. 

The  five  muscles  of  the  chordae  vocales  and  rima  glottidis  are  the 

Crico-thyroid, 

Crico-arytenoiJeus  posticus, 
Crico-arytenoideus  laterulii?, 
Thy  ro-arjteno  i  dcus, 
Arjienoideus. 

The  CrtcO'thyroid  muscle  arises  from  the  anterior  surface  of  the  cricoid 
cartilage,  and  passes  obliquely  outwards  and  backwards  to  be  inserted 
into  the  lower  and  inner  border  of  the  ala  of  the  thyroid  as  far  back  is  tt^ 
inferior  cornu. 

The  Crico-arytenoideus  posticus  arises  from  the  depression  on  the  pa 
tenor  surface  of  the  cricoid  cartilage^  and  passes  upwards  and  outwai<i 
to  be  imerted  into  the  outer  angle  of  the  base  of  the  arytenoid. 

The  Crico-arytenoideus  lateralis  crises  from  the  upper  border  of 
Bide  of  the  cricoid,  and  passes  upwards  and  backwards  to  be  inserted  tnd 
the  outer  angle  of  the  base  of  the  ar}1enoid  cartilage* 

The  Thyro-arytenoideus  arises  from  the  receding  angle  of  the  thyroid 
cartilage,  close  to  the  outer  side  of  the  chorda  vocalis,  and  passes  back* 
wards  parallel  with  the  cord,  to  be  inserted  into  the  base  and  outer  surfact 
of  the  arytenoid  cartilage. 

•  A  posieriof  view  of  the  Inryfii.  1.  The  thyToid  cartilagiB)  it»  rlgln  aU.  ''  ^^~^  ^f 
iiM  tscrntllnjf  cornun.     3.  One  of  the  rlesc«ti*l»n(r  corniM.     4,  7.  The  ericoi  3*1 

5,  5.  TJie  eiryit-noul  ciiTtilnfrea,     0.  The  arytenoideus  inutoW,  oofi«i»ring  «^f  l  i  .   ,  , 
nrnntVttfMi  fasciculi.     7»  The  crico^nryienoiildi  potUci  iduxgIm.     $.  Tbo  epii^loitt* 
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The  Arytenoideiu  muscle  occupies  the  posterior  con- 
•Mive  surface  of  the  arytenoid  cartilages,  between  which  *^* 

<  is  stretched.  It  consists  of  three  planes  of  trans- 
verse and  oblique  fibres ;  hence  it  was  formerly  consi- 
dered as  several  muscles,  under  the  names  of  transversi 
and  obliqui. 

The  three  muscles  of  the  epiglottis  are  the — 

Thyro-epiglottideus, 
Aryteno-epiglottideus  superior, 
Aryteno-epiglottideus  inferior. 

The  Thyro-epiglottideus  appears  to  be  formed  by  the 
upper* fibres  of  the  thyro-arytenoideus  muscle:   they 
spread  out  upon  the  external  surface  of  the  sacculus 
laryngis  and  in  the  airteno-epiglottidean  fold  of  mucous  membrane,  in 
winch  they  are  lost ;  a  few  of  the  anterior  fibres  being  continued  onwards 
to  the  side  of  the  epiglottis. 

The  AryteJifhepigMttideus  superior  consists  of  a  few  scattered  fibres, 
which  pass  forwards  in  the  fold  of  mucous  membrane  forming  the  lateral 
boundary  of  the  entrance  into  the  larynx,  from  the  apex  of  the  arytenoid 
cartilage  to  the  side  of  the  epiglottis. 

The  Aryteruhepiglottideus  inferior^ — This  muscle,  described  by  Mr. 
Hilton,  and  closely  connected  with  the  sacculus  larjngis,  may  be  found 
by  raising  the  mucous  membrane  immediately  above  the  ventricle  of  the 
larynx.  It  arises  by  a  narrow  and  fibrous  origin  from  the  arytenoid  carti- 
lage, just  above  the  attachment  of  the  chorda  vocalis ;  and  passing  for- 
wards, and  a  little  upwards,  expands  over  the  upper  half,  or  two-thirds  of 
the  sacculus  laryngis,  and  is  inserted  by  a  broad  attachment  into  the  side 
of  the  epiglottis. 

Actions, ^Yrom  a  careful  examination  of  the  muscles  of  the  larynx,  Mr. 
Bishopt  concludes,  that  the  crico-arytenoidei  postici  open  the  glottis, 
while  all  tlie  rest  close  it.  The  arytenoideus  approximates  the  arytenoid 
cartilages  posteriorly,  and  the  crico-arytenoidei  laterales  and  thyro-aryle- 
noidei  anteriorly ;  the  latter,  moreover,  close  the  glottis  mesially.  The 
crico-thyroidei  are  tensors  of  the  chordae  vocales,  and  these  muscles, 
together  with  the  thyro-arytenoidei,  regulate  the  tension,  position,  and 
vibrating  length  of  the  vocal  cords. 

The  crico-thyroid  muscles  effect  the  tension  of  the  chordce  vocales  by 
rotating  the  cricoid  on  the  inferior  comua  of  the  thyroid ;  by  this  action 
the  anterior  portion  is  drawn  upwards  and  made  to  approximate  the  infe- 
rior border  of  the  thyroid,  while  the  posterior  and  superior  border  of  the 
cricoid,  together  with  the  arytenoid  cartilages,  is  carried  backwards.  The 
crico-arytenoidei  postici  separate  the  chordae  vocales  by  drawing  the  aiy- 
tenoid  cartilages  outwards  and  downwards.  The  crico-arytenoidei  late- 
rales,  by  drawing  the  outer  angles  of  the  arytenoid  cartilages  forwards, 
approximate  the  anterior  angles  to  which  the  chordae  vocales  are  attached. 
The  thyro-arytenoidei  draw  the  arytenoid  cartilages  forwards,  and,  by  their 

*  A  side  view  of  the  larynx,  one  ala  of  the  thyroid  cartilage  has  been  removed.  I. 
The  romainin^  ala  of  the  thyroid  cartilajre.  2.  One  of  the  arytenoid  cartilages.  3.  One 
of  the  comicula  laryngis.  4.  The  cricoid  cartilage.  6.  The  crico-arytenoidens  postioat 
muscle.  6.  The  crico^rytenoideus  lateralis.  7.  The  thyro-arytenoideus.  8.  The  crioo* 
tbyioidean  membrane.    0.  One  half  of  the  epiglottis.    10.  The  upper  part  of  the  trachea 

t  Cyolopsedia  of  Anatomy  and  Physiology,  art.  Larynx 
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connexion  with  the  chords  vocaJes,  act  upon  the  whole  length  of  thow 

cords* 

The  thyro-epiglottideus  acts  principaJly  by  compressing  the  glands  of^ 
the  sacculus  liiryngis  and  the  am:  itseU':  by  its  attachment  to  tlie  epigloUK 
it  would  act  feebly  upon  tbat  \nUx\  The  aryteno-epiglottideus  superior  J 
serves  to  keep  the  mucous  membrane  of  tlie  sides  of  tlie  opening  of  th 
glottis  tense,  when  the  larynx  is  drawn  upwards  and  the  opening  closed 
by  tlie  epiglottis.  Of  the  aryteno-epiglottideus^  the  ''  functions  appear  toJ 
be,"  wnles  Mr,  Hilton,  "  to  compress  the  subjacent  glands  which  open! 
into  the  })ouch ;  to  diminish  the  capacity  of  that  cavity,  and  change  itSH 
form  ;  and  to  approximate  the  epiglottis  and  the  arjienoid  cartilage,"        J 

Mmous  Membrane. — The  aperture  of  the  larj-nx  is  a  triangular  o»cord»| 
iform  opening,  broad  in  fmni  and  narrow  behind  ;  bounded  anteriorlyi 
by  the  epiglottisj  posteriorly  by  the  arytenoideus  muscle,  and  on  eitber  ] 
side  by  a  fold  of  mucous  membrane  stretched  between  the  side  of  the  epi-^ 
glottis  and  the  apex  of  the  ar)tenoid  cartilage.     On  the  margin  of  thia 
aryteno-epiiiloitidcnn  fold  the  cuneiform  cartilage  forms  a  prominence  morel 
or  less  distinct.     Tlie  ciuity  of  the  larynx  is  divided  into  two  parts  by- 
oblong  constriction  produced  by  the  prominence  of  the  chorda?  vocales.! 
That  portion  of  the  cavity  which  lies  above  the  constriction  is  broad  anrf 
tiiangular  above^  and  narrow  below ;  that  which  is  below  it,  is  narroiJ 
above  and  broad  and  cylindrical  below,  the  circumference  of  ilie  cylinder] 
corresponding  with  the  ring  of  the  cricoid  ;  while  the  space  included  b| 
the  const riction  is  a  narrow,  triangular  fissure,  tlie  glottis  or  rtma  glottiditj^ 
The  form  of  die  glottis  is  tliat  oi  an  isosceles  triangle,  bounded  on 
sides  hy  the  chordie  vocales  and  inner  surface  of  the  arytenoid  cartiljigt*s,,- 
and  behind  by  the  ar)tenoideus  musck\     Its  length  is  greater  m  the  mate 
than  in  die  female,  and  in  the  former  measures  somewhat  less  than  an  inch,  j 
Imnied lately  above  the  prominence  caused  by  the  chortla  vocalis,  and  ex* 
lending  nearly  its  entire  length  on  each  side  of  the  cavity  of  llie  lantiXj  if 
an  elliptic  id  fossa,  the  vent  ride  of  the  larynx.     This  fossa  is  bonntfrd  be-j 
low  by  the  chorda  vocalis,  which  it  serves  to  isolate,  and  above  by  a  border  J 
of  raucous  membrane  folded  upon  the  lower  edge  of  the  superior  ihj 
arytenoid  ligament.     The  whole  of  the  cavity  of  the  larynx,  with  its  pr 
mmences  and  depressions,  is  lined  by  mucous  membrane,  w^bich  is  con* 
tinuous  superiorly  with  that  of  the  mouth  and  phar)Tix,  and  inferiorly  itJ 
prolonged  through  the  trachea  and  bronchial  tubes  into  the  lungs.     In  the  I 
ventricles  of  the  larynx  the  mucous  membrane  fonns  a  cafcal  pouch  of  va- 
riable size,  termed  by  Mr,  Hdton  the  sacculus  laryngis,^     The  sacculual 

•  Tbir  we  wfi»  flesrribed  by  Mr»  Hilton  before  he  was  awiiri^  thiit  it  had  nlrr^df 
ti)C*pn  pointed  out  by  the  ohler  tinatomisttj.     I  mysetr  made  n  iiU»ection.  wtiieb  I  9tiU  ^ 
poe&e&f,  Iff  «ho  same  iac  m  on  eiitarged  ttute,  duriniE  the  month  of  Au^ist,  1831,  wu>»u 
any  knowledge  either  of  Air.  Hitton*!!;  labours  or  Alorga^ni'^  account.     The  nic  projecm 
considerably  above  the  upper  border  of  the  ttiyroid  cartilage,  and  the  ettrertiity  hi 
lieen  snipped  off  on  on©  fide  in  the  removal  of  the  mu9cle».     The  larynx  wm»  pr«*f^nir 
to  me  by  Dr.  George  Moore  ofCaniberwell  ;    he  had  obtained  it  frr)m  a  child  who  diQ 
or  bronchial  disease;  and  be  conceived  Ihnt  thia  poeuHar  diiipofition  of  th«  ritucoofll 
membrane  mijtht  fmssibly  explain  i^^me  of  the  pymplom*  by  whii^b  the  en 
otitmpanied,     Cruveilbjer  made  the  same  observation  in  equal  ignoranre  of    ' 
#*•  -  in    fnr  w  Tfiid  in  a  note  at  page  677,  vol,  ii.  of  bi9«4n«i^ofnif  iV*/rM, 

-  cetro  arri^re  cavite  ches;  un  individu  «?tfeci(^  de  yl 
pp^.     Je  fis  del  recherche*  sur  le  laLrynx  d'anu 
t  ««utj  iiispoaition  4tait  cotistatitfi.     Je  ne  tiivai*  poa  alort  qtte  >luiya||a 
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laryngis  is  directed  upwards,  sometimes  extending  as  higfa  as  the  upper 
border  of  the  thyroid  cartilage,  and  occasionally  above  that  border.  When 
dissected  from  the  interior  of  the  larynx  it  is  found  covered  by  the  aiyteno- 
epiglottideus  muscle  and  a  fibrous  membrane,  which  latter  is  attached  to 
the  superior  thyro-arytenoid  ligament  below ;  to  the  epiglottis  in  front ; 
and  to  the  upper  border  of  the  thyroid  cartila^  above.  If  examined  from 
the  exterior  of  the  larynx,  it  will  be  seen  to  be  covered  by  the  thyro-epi- 
glottideus  muscle.  On  the  surface  of  its  mucous  membrane  are  the  open- 
ings of  sixty  or  seventy  small  follicular  elands,  which  are  situated  in  the 
submucous  tissue,  and  give  to  its  extemsu  surface  a  roueh  and  ill-dissected 
appearance.  ITie  secretion  from  these  glands  is  intended  for  the  lubrica- 
tion of  the  chordae  vocales,  and  is  directed  upon  them  by  two  small  val- 
vular folds  of  mucous  membrane,  which  are  situated  at  the  entrance  of  the 
sacculus. 

Glands, — The  bodies  known  as  the  glands  of  the  larynx,  namely,  the 
epiglottic  and  the  arytenoid,  are  very  improperly  named.  The  former  is 
a  mass  of  areolo-fibrous  and  adipose  tissue,  situated  in  the  triangular  space 
between  the  front  surface  of  the  apex  of  the  epiglottis,  the  hyo-epiglotti- 
dean  and  the  thyro-hyoidean  ligament.  The  latter  is  the  body  which 
forms  a  prominence  in  the  aryteno-epiglottidean  fold  of  mucous  mem- 
brane, and  has  been  described  among  the  cartilages  as  the  cuneiform  car- 
tilage. 

Vessels  and  JVerves. — The  Arteries  of  the  larynx  are  derived  from  the 
superior  and  inferior  thyroid.  The  JVerves  are  the  superior  laryngeal  and 
recurrent  laryngeal ;  both  branches  of  the  pneumogastric.  The  two  nerves 
communicate  with  each  other  freely ;  but  the  superior  laryngeal  is  distri- 
buted principally  to  the  mucous  membrane  at  the  entrance  of  the  larynx ; 
the  recurrent,  to  the  muscles. 

THE    TRACHEA. 

The  Trachea  extends  firom  opposite  the  fifth  cenical  vertebra  to  oppo- 
site the  third  dorsal,  where  it  divides  into  the  two  bronchi.  The  rigfU 
hronchus^  larger  than  the  left,  passes  off  nearly  at  right  angles  to  the  upper 
part  of  the  corresponding  lung.  The  lejl  descends  obliquely^  and  passes 
beneath  the  arch  of  the  aorta,  to  reach  the  left  lung. 

The  Trachea  is  composed  of — 

Fibro-cartilaginous  rings, 
Fibrous  membrane. 
Mucous  membrane, 
Longitudinal  elastic  fibres, 
Muscular  fibres, 
Glands. 

The  Fibro-cartilaginous  rings  are  from  fifteen  to  twenty  in  number,  and 
extend  for  two-thirds  around  the  cylinder  of  the  trachea.  They  are  defi- 
cient at  the  posterior  part,  where  the  tube  is  completed  by  fibrous  mem- 
bran6.     The  last  ring  has  usually  a  triangular  form  in  front.     The  rings 

arait  indiqu^  et  faitre  prteenter  la  mdme  disposition.*'  Crnveilhier  compares  its  fonr 
rery  aptly  to  a  ^'Phrygian  eatquey"  and  Morgagni's  figure,  Ad  vers.  1.  Epist.  Anat  3.  plati* 
3.  ftg.  4,  bM  the  same  appearance.  Bu*  neither  of  these  anatomists  notice  the  folUcuiar 
glands  d«wribed  by  Mr.  Hilton. 
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are  connected  to  each  other  bj  a  membrane  of  pellow  elastic  Jibrous  i 
which  in  the  sjiace  between  the  eKtremities  of  the  cartilages|  posteriorlyj4 
forms  a  distinct  layer. 

The  Longitudinal  tlastic  fibres  are  situated  immediately  beneath 
mucous  membrdne  on  the  posterior  part  of  the  trachea,  and  enclosse 
entire  cylinder  of  the  bronchial  tubes  to  their  terminations. 

The  MtamltiT  fibres  form  a  thin  layer,  extending  transversely  betwe 
the  extremilieij  of  the  cartilaf^s.    On  the  posterior  surface  they  are  covered 
in  by  hu  a reolo- fibrous  lamelia,  in  which  are  Iods;ed  tlie  tracheal  glundtA 
Thcfc^e  iwv  i^niall  flattened  ovoid  bodies,  situated  in  great  number  hf>tw*»eiM 
the  fibrous  and  muscular  layers  of  the  membranous  portion  of  ih* 
and  also  between  the  two  layers  of  elastic  fibrous  tissue  connet 
rings.     They  pour  their  secretion  upon  the  mucous  membrane. 

Thyroid  Gland, 

The  thyroid  gland  or  body  is  one  of  t}iose  organs  which  it  is  dilficult  tc 
classify  from  the  absence  of  any  positive  knowledge  with  regard  to  it 
function.  It  is  situated  upon  the  trachea,  and  in  an  anatomical  arrang 
ment  may  thert- fore  be  considered  in  this  place,  although  bearing  no  ] 
in  the  function  of  res|iiration. 

This  gland  consists  of  tw^o  lobes,  which  are  placed  one  on  each  side  < 
the  trachea,  and  are  connected  w*ith  each  other  by  means  of  an  uthmn 
which  crosses  its  upper  rings.  Tliere  is  considerable  variety  in  the  sttua 
tion  and  breadth  of  the  isthmus,  which  should  be  recollected  in  the  per 
forraance  of  o  fie  rat  ions  upon  the  trachea.  In  structure  it  is  composedgj 
according  to  Mr.  Simon,*  of  a  dense  aggregation  of  minute  and  inde 
pendent  membranous  cavities  enclosed  by  a  plexus  of  capDIar)'  vei 
sels,  and  connected  together  by  areolo-fibrous  tissue.  The  cavities  ar 
filled  with  fluid,  in  which  are  found  c>1o-blasts  and  cells;  the  latter  mef 
suring  ^^^^  of  an  inch  in  diameter*  In  young  animals  the  cyto-blasts  Hi 
in  contact  with  tlie  internal  wall  of  the  cavities,  and  constitute  a  kind  of  J 
tesselated  epithelium.  The  gland  is  larger  in  young  subjects  and 
females,  than  in  the  adult  and  males.  It  is  the  seat  of  an  enlargeineo 
called  bronchocele,  goitre,  or  tlie  Derbyshire  neck, 

A  mujKile  is  occasionally  found  connected  with  its  upper  border  or  ' 
its  isthmus;  and  attached,  superiorly,  to  the  body  of  the  os  hyoides,  or  I 
ttie  thyroid  cartilage.    It  was  named  by  Soemmering  the  "  kvaU^ir  gl 
thyroideis  ;*'  fig.  214,  p.  487, 

Vessels  and  Mrves, — It  is  abundantly  supplied  with  blood  by  the  sup 
nor  and   inferior  thyroid   arteries.     Sometimes  an   additional   artery 
derived  from  the  aiieria  innominata,  and  ascends  upon  the  front  of  tlw 
trachea,  to  be  distributed  to  the  gland.     The  wounding  of  the  latter  ve* 
sel,  in  tracheotomy,  might  be  fatal  to  the  patient.     The  nerves  are  derive 
from  the  superior  laryngeal  and  sympathetic* 
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The  lungs  are  two  conical  organs,  situated  one  on  each  side  of  1 
chest,  embracing  the  heart,  and  separated  from  each  other  by  that  i 

*Tli0  Compnimtive  Anittomy  of  tii«  Thyroid  Gtond.    Ftiikwofililoai  Tftamama 
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and  by  a  membranous  parfitioa,  the  mediastinum.     On  the  external  or 

thoracic  side  they  are  convex,  and  correspond  with  tht*  form  of  the  cavity 
of  tliP  chest ;  interna] ly  they  are  concave^  to  receive  the  convexity  of  the 
heart.  Superiorly  they  terminate  in  a  tapering  cone,  which  extends  above 
the  level  of  the  hrst  rib,  and  inferiorly  they  are  broati  and  concave,  aiid 
rest  upon  the  convex  surface  of  Uie  diaphragm.  Their  posterior  border 
is  rounded  and  broad,  the  anterior  sharp,  and  marked  by  one  or  two  deep 
fissures,  and  the  inferior  border  which  surrounds  the  base  is  also  sharp. 
The  colour  of  tlie  lungs  is  pinkish-grey,  mottled,  and  variously  marked 
with  black.  The  surface  is  figured  with  irreuj^ularly  polyhedral  outlines, 
which  represent  the  lobules  of  the  organ,  antl  the  area  of  each  of  these 
polyhedral  spaces  is  crossed  by  lighter  lines. 

Fig.  ai?.* 
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Each  lung  is  divided  into  t^'o  lobes,  by  a  long  and  deep  fissure,  which 
extends  froru  the  posterior  surface  of  the  upper  part  of  the  organ,  down- 
xi'ards  and  forwards  to  near  tlie  anterior  angle  oi"  its  base»  In  the  right 
lung  the  upper  lobe  is  subdivided  by  a  second  fissure,  which  extends  ob- 
li(juely  forwards  from  the  middle  of  the  preceding  to  the  anterior  border 
of  the  organ,  and  marks  off  a  small  triangular  lobe. 

The  right  hing  is  larger  than  the  left,  in  consequence  of  the  inclination 
of  the  heart  to  the  left  side.     It  is  also  shorter,  from  the  great  convexity 

•  Armtomy  of  the  heBrt  and  lungs.  L  The  riffbt  ventricle;  the  veawU  to  the  left  of 
the  numhpr  are  th«  midilltit  coronary  artery  and  veins;  and  those  to  in  right,  ihe  Hale- 
rioT  cofo»>nry  anery  and  veins.  *2.  The  Irft  ventricle.  3.  The  right  auricle.  4.  The 
left  auricle,  5,  The  pulmonary  anery.  6.  The  right  pulmonary  artery.  7.  The  Icfl 
pulmonary  artery.  8,  The  remaios  of  the  ductus  arteriosus,  ^K  The  arch  of  the  aorta. 
10,  The  superior  vena  cava.  11.  The  arterin  innommara,  and  in  front  of  it  the  riifht 
vc?ja  innotninain.  12.  Tlie  right  subclavian  vein,  and,  behind  it,  it*  corresponding  ar- 
teiy,  13.  Tiic  rljrht  common  carotid  artery  and  vein.  14,  The  leO  vena  innominate 
10.  'Vhe  left  caroti  I  artery  and  vein.  l*-i.  The  left  Mibclavian  vein  and  urtcry.  17.  The 
tmcbeA.  18.  The  right  bronchus.  19.  The  left  bfonchus.  W.  "20.  Tlie  pulmonary 
veini;  18,  20,  form  the  root  of  the  right  lung;  and  7^  1^,  20,  the  root  of  the  left.  2L 
The  BUpt^rior  lobe  of  the  right  lung.  22.  Its  middle  lobe.  33.  Ita  inferiar  lobe.  2i 
The  iuperior  lobe  of  the  leA  lung.     2!>.  Its  inferior  lobe. 
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of  the  liver,  which  presses  the  diaphragm  upw^Brds  upon  the  right  side  of 

tiie  chest  considerably  above  the  level  of  the  left ;  and  has  tliree  lobes 
The  left  \\ing  is  smaller,  has  but  two  lobes,  but  is  longer  than  the  rigln. 

Kacblung  is  retained  in  its  place  by  its  root^  which  is  formed  by  the 
pulmonary  artery,  pulmonary  veins  and  bronchial  tubes,  together  with  the 
bronchial  vessels  and  pulmonary  plexuses  of  nerves.  The  large  vessels 
of  the  root  of  each  lung  are  arranged  in  a  similar  order  from  before,  back- 
wards, on  both  sides,  viz. 

Pulmonary  veins, 
Pulmonary  artery, 
Bronchus. 

From  above,  downwards,  on  tlie  right  side,  this  order  is  exactly  reV 
versed ;  but  on  ihe  l4>/t  side,  tlie  bronchus  has  to  stoop  beneath  the  arch 
of  the  aorta,  which  alters  its  position  to  the  vessels.  They  are  thus  dis- 
posed on  the  two  sides  : — 

Right,  Left. 

Bronchus,  Artery, 

Artery,  Bronchus, 

Veins.  Veins. 

SI  rupture, — The  lungs  are  composed  of  the  ramiiications  of  the  bron* 
chial  tubes  vvliieh  terminate  in  intercellular  passages  and  air-cells,  of  the 
ramifications  of  the  pulmonary  artery  and  veins,  bronchial  arteries  and 
veins,  lymphatics  and  nerves;  the  whole  of  these  structures,  being  held 
together  by  nreold-fibrous  tissue,  constitute  the  parenchyma.  The  paren- 
(*hyma  of  the  lungs,  when  examined  on  the  surface  or  by  means  of  a  sec- 
tion, is  seen  to  consist  of  small  polyhedral  divisions,  or  lobules,  which  are 
connected  to  each  other  by  an  inter-lobuhir  areolar  tissue.  These  lobule 
again  consist  of  smaller  lobules,  and  the  latter  are  formed  by  a  cluster  pf 
air-cells,  in  the  parietes  of  which  die  capillaries  of  the  pulmonary  artery 
and  pulmonary  veins  are  distributed. 

Bronchial  Ihhes, — The  two  bronchi  proceed  from  tJie  bifurcation  of  the 
trachea  to  their  corresponding  lungs.  The  right  takes  its  course  nearly 
at  right  angles  with  the  tracliea,  and  enters  the  upper  part  of  the  right 
lung ;  while  the  left,  longer  and  smaller  than  the  right,  passes  obliouely 
beneath  the  arch  of  the  aorta,  and  enters  tlie  lung  at  about  the  middle  of 
its  root.  Upon  entering  tlie  lungs  they  diiide  mto  two  branches,  and 
each  of  these  divides  and  subdivides  dichotomously  to  their  ultimate  ter» 
loination  in  the  intercelhdar  passages  and  air-cells. 

According  to  Mr.  Rainey,*  the  bronchial  tubes  continue  to  diminish  in 
size  until  they  attain  a  diameter  of  ^^u  to  ^^  of  an  inch,  and  arrive  within 
}  of  an  inch  of  the  surface  of  the  lung.  They  then  become  changed  in 
structure,  and  are  continued  onwards  in  the  midst  of  air-cells,  under  the 
name  of  intercellular  passages.  Lastly,  the  intercellular  passages,  aftei 
several  bifurcations,  terminate,  each  by  a  ca?cal  extremity  or  air-cell.  The 
intercelltilar  passages  are  at  first  cylindrical  like  the  bronchial  tubes,  but 
soon  become  irregular  in  shape  from  the  great  number  of  air-cells  which 
open  into  them  on  all  sides.  The  air-cells  are  small,  irregular  in  shape, 
and,  :iio.st  frequently,  four-sided  cavities,  separated  by  thin  septa,  and 
communicating  freely  with  the  intercellular  passages,  and  sparingly  with 
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the  bronchial  tules.  The  air-cells  composing  a  lobule  also  communicate 
freely  with  each  other. 

The  bronchial  tubes,  after  the  cessation  of  the  fibro-cartilaginous  plates, 
are  composed  of  fibrous  membrane  (constructed  of  longitudinal  and  cir- 
cular fibres)  and  mucous  membrane,  the  latter  being  invested  by  a  ciliated 
columnar  epithelium.  At  the  termination  of  these  tubes  the  mucous  mem< 
brane  and  epithelium  cease  abruptly,  and  the  fibrous  membrane,  very  thin 
and  transparent,  is  continued  onwards  through  the  intercellular  passages 
and  air-cells.  The  same  change  takes  place  in  the  structure  of  the  pane- 
tes,  where  the  air-cells  open  directly  into  the  bronchial  tubes. 

The  capillaries  of  the  lungs  form  plexuses  which  occupy  the  walls  and 
tepta  of  the  air-cells  and  the  walls  of  die  intercellular  passages,  but  are 
not  continued  into  the  bronchial  tubes.  The  septa  between  the  cells  con- 
sist of  a  single  layer  of  the  capillary  plexus  enclosed  in  a  fold  of  the 
fibrous  lining  membrane.  The  cells  of  the  central  parts  of  the  lung  are 
.nost  vascular,  and  at  the  same  time  smallest,  whUe  those  of  the  periphery 
are  less  vascular  and  larger. 

The  pigmentary  matter  of  the  lungs  is  contained  in  the  air-cells,  as  well 
as  in  the  areolo-fibrous  tissue  of  the  inter-lobular  spaces  and  of  the  blood- 


The  Ptdmanary  artery^  conveying  die  dark  and  impure  venous  blood 
^o  the  lungs,  terminates  in  capillary  vessels,  which  form  a  minute  network 
in  the  parieties  of  the  intercellular  passages  and  air-cells,  and  then  con- 
verge to  form  the  pulmonary  veins,  by  w^hich  the  arterial  blood,  purified 
in  its  passage  through  the  capillaries,  is  returned  to  the  left  auricle  of  the 
heart. 

The  Bronchial  arteries^  branches  of  the  thoracic  aorta,  ramify  on  tlie 
parieties  of  the  bronchial  tubes,  while  the  venous  blood  is  returned  by  the 
bronchial  veins  to  the  vena  azygos. 

**  The  Lymphatics^  commencing  on  the  surface  and  in  the  substance  of 
the  lungs,  terminate  in  the  broncnial  glands.  These  glands,  very  numerous 
and  often  of  large  size,  are  placed  at  the  roots  of  the  lungs,  around  the 
bronchi,  and  at  the  bifurcation  of  the  trachea.  In  early  life  they  resemble 
lymphatic  glands  in  other  situations ;  but  in  old  age,  and  often  in  the 
adult,  are  quite  black,  and  filled  with  carbonaceous  matter,  and  occasion- 
ally with  calcareous  deposits. 

The  JSTerves  are  derived  from  the  pneumogastric  and  sympathetic.  They 
form  two  plexuses :  anterior  pulmonary  plexus,  situated  upon  the  front  of 
the  root  of  the  lungs,  and  composed  chiefly  of  filaments  from  the  greai 
cardiac  plexus ;  and  posterior  pulmonary  plexus,  on  the  posterior  aspect 
of  the  root  of  the  lungs,  composed  principally  of  branches  from  the  pneu 
mogastric.  The  branches  from  these  plexuses  follow  the  course  of  the 
bronchial  tubes,  and  are  distributed  to  the  intercellular  passages  and  air 
cHls. 

PLEURA. 

Each  lung  is  enclosed,  and  its  structure  maintained,  by  a  serous  mem 
brane,  the  pleura,  which  invests  it  as  far  as  the  root,  and  is  then  reflected 
upon  the  parietes  of  the  chest.  That  portion  of  the  membrane  which  is 
in  relation  with  the  lung  is  called  pleura  piUmonalis,  and  that  in  contact 
with  the  parietes,  pleura  costalis.  The  reflected  portion,  besides  forming 
the  internal  lining  to  the  ribs  and  intercostal  muscles,  also  covers  the  dia- 
phragm and  the  thoracic  surface  of  the  vessels  at  the  root  of  the  neck. 
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Tlie  pleura  must  be  dissected  from  off  the  root  of  the  lung,  to  a^ee  the 
vessels  by  which  it  is  formed,  and  the  pulraonaiy  plexuses. 

MEDIASTINUM* 

The  approximation  of  the  two  reflected  pleune  in  the  middle  line  of' 
thorax  forms  a  septum,  which  di  rides  the  chest  into  the  I  wo  pulmonar 
cavities.     Tins  is  the  mediastinum.     ITie  two  pleurae  are  not,  howeve^ 
in  contact  with  rach  other  at  the  middle  line  in  the  formation  of  the  medw 
nstinum,  but  have  a  space  between  I  hem  which  contains  all  the  viscera  - 
the  chest  with  the  exception  of  the  lungs.     The  mediastinum  is  divide 
into  the  antenor^  middle ^  and  posterior, 

Tl)e  .interior  medimtinum  is  a  triangular  space,  bounded  in  front  by  i 
the  sternum,  and  on  each  side  by  the  pleura.     It  contains  a  quantity  oil 
loose  areolar  tissue,  in  which  are  found  some  lymphatic  vessels  passing 
upwards  from  the  liver,  the  remains  of  the  thymus  dand,  the  origins  iif  ih 
stern o-h y oi d ,  sterno-thyroid,  and  triangularis  stemi  muscles,  and  the  in- 
ternal mammarj'  vessels  of  the  left  side. 

The  Middk  medifistinum  contains  the  heart  enclosed  in  its  pericardium ; 
the  ascending  aorta ;  the  superior  vena  cava  ;  the  bifurcation  of  the  trachea ; 
the  pulmonary  arteries  and  veins;  and  the  phrenic  nerves. 

The  Pfisterior  mediastinum  is  bounded  behind  by  llie  vertebral  column 
in  front  by  the  pericardium,  and  on  each  side  by  tlie  pleura.  It  coDTain 
the  descending  aorta  ;  tlie  greater  and  lesser  azygos  veins ;  the  superk 
intercostal  vein  ;  the  thoracic  duct ;  the  oesophagus  and  pneumog 
nerves^  and  the  great  splanchnic  nerves. 


A  BDOMEN* 

The  abdomen  is  the  inferior  cavity  of  the  trunk  of  the  body ;  it  iii 
hounded  in  front  and  at  the  sides  by  the  lower  ribs  and  abdominal  mu»*| 
cles;  behind^  by  the  vertebral  column  and  abdominal  muscles;  abave^  bjj 
the  diaphragm  ;  and,  belowy  by  the  pelvis :  and  coutams  the  aliroenlarf i 
canal,  the  organs  subservient  to  digestion,  viz.  the  liver,  pancreas,  anSl 
spleen  ;  and  the  organs  of  excretion,  the  kidneys,  with  the  supra- renjj 
capsules. 

Regions, — For  convenience  of  description  of  the  viscera,  and  of  refei 
ence  to  the  morbid  atlections  of  tliis  cavity,  the  abdomen  is  divided  into! 
certain  districts  or  regions.  Thus,  if  two  transverse  lines  be  carried  arounjl 
the  body,  the  one  parallel  with  the  inferior  convexities  of  the  ribs,  tlie  atherl 
with  tlie  highest  points  of  the  crests  of  the  ilia,  the  abdomen  will  be  dividedl 
into  three  zones.  Again,  if  a  perpendicular  line  be  drawn  at  each  side  A 
from  tlie  cartilage  of  the  eighth  rib  to  the  middle  of  Poupart's  ligament,] 
the  three  primarv^  zones  will  each  be  subdivided  into  three  compart meatl] 
or  regions,  a  middle  and  two  lateral,  I 

The  middlf  region  of  the  upper  zone  being  immediately  over  the  su.si]|| 
end  of  the  stomach,  is  called  epigastric  {hi  yafftrip,  over  the  stomach).! 
The  two  lateral  regions  being  under  the  cartilages  of  the  ribs  i>  "    ! 

hypochondriac  [Wa  X'***^^'*  under  the  cartilages).     The  middle  i  \ 

the  middle  zone  is  the  umbilical;  the  two  lateral,  the  lumbar.  The  midiilej 
region  of  the  inferior  zone  is  the  ht/pogttstric  (u*o  yatfrr^f,  below  tlie  stc 
mach)  J  and  the  two  lateral,  the  iliac.     In  addition  to  these  divisions  '" 
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•nnploy  the  terra  inguinal  region^  in  reference  to  tlie  vicinity  of  Poupart'i 
lij^ument. 

Poniion  ofih^.  Viscera,  —  In  the  upper  zone  will  be  seen  the  liver,  ex- 
tending across  from  the  rjg;ht  to  the  left  side  ;  the  stomach  and  spleen  on 
lite  left,  and  the  pancreas  and  duodenum  behind.  In  the  middle  zone  ia 
the  transverse  portion  of  the  colon,  with  the  upper  part  of  the  ascending 
and  descending  colon,  omentum,  sinall  intestines,  mesenter)-,  and,  behind, 
the  kidneys  and  supra-renal  capsules  In  the  inferior  zone  is  tlje  lower 
part  of  the  omentum  and  small  intestines,  the  caecum,  ascending  and  de- 
scending colon  widi  the  sigmoid  flexure,  and  ureters. 

The  smooth  and  poli*iheti  surface,  which  the  viscera  and  panetes  of  the 
abdomen  present,  is  due  to  the  peritoneum,  which  should  in  the  next 
place  be  studied 


I 
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PERITONEUM. 

The  Peritoneum  {w^nnlvm^  to  extend  around)  is  a  semus  membrane, 
and  therefore  a  shut  sac :  a  single  exception  exists  in  the  human  subject 
TO  this  character,  viz»  in  the  female,  where  the  peritoneum  is  perforated  by 
the  open  extremities  of  the  Fallopian  tubes,  and  is  continuous  with  their 
mucous  lining. 

•  Tlie  viscera  of  the  abtlompn  in  situ,  1^  L  Tho  iinps  of  th?  nbdomina)  pnnetei 
lurnetl  SBide.  2.  The  livf»r,  lU  left  lobe,  3.  Ir*  right  lobe.  4.  Thfs  fundus  of  the  ^hIK, 
blmider.  5.  Tho  round  lij^merit  of  tlie  liver,,  issuini);  from  the  cleft  of  the  longUDdinal 
fl»Bnre,  and  passint^  along  the  parietes  rtf  the  abdonneo  lo  die  umbilicus.  6.  Pnrt  of  the 
broad  ligament  of  the  liver.  7,  The  stomnch*  S,  It^*  pyloric  end.  9.  The  commenrc 
meiit  of  the  diiotlennm.  a.  The  lower  extremity  nf  dif  ppleen,  K  b.  Tire  j^rcater  omrn- 
turn,  f*  e.  The  small  inie?!inc3,  d.  The  caecum,  r  The  appendii;  ctpci.  /,  The  ha 
cending  colon,  /f,  ^.  The  transverse  colon,  h.  The  dcw'cndinu;  colon,  i  The  8igmo.d 
flejtnre  of  the  colon,  k.  Appendices  epiplolcae  connected  with  the  sigmoid  flexure,  L 
Throe  riilges^  representing  ilie  cords  of  tlie  urachns  and  the  umbiliBal  arteries  OKiendm,; 
n  **je  timbilicws      m.  Part  of  the  under  surface  of  the  diaphragm. 
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Fig.  219 .•  The  simplest  idea  thai  ran  be  or,? en 

of  a  serous  membrane,  which  msiy 
apply  erjtially  to  all,  is,  that  it  invests 
the  viscus  or  viscera,  and  is  then  re- 
flected upon  the  parietes  of  the  con- 
taining cavity*  l\  the  cavity  contain 
only  a  single  viscus,  tlie  consideration 
of  the  serous  membrane  is  extremely 
simple.  But  in  the  abdomen,  where 
there  are  a  number  of  viscera,  the  se- 
rous membrane  passes  from  one  to  the 
other  until  it  has  invested  the  whole, 
before  it  is  reflected  on  the  parietes. 
Hence  its  relkxions  are  a  little  more 
complicated. 

In  tracing  the  reflexions  of  the  pe- 
ritoneum in  the  middle  line,  vve  com- 
mence with  the  diaphragm,  which  is 
lined  by  two  layers,  one  from  the 
parietes  in  front,  anterior^  and  one 
from  the  pajietes  behind,  po$hrior* 
These  two  layers  of  the  same  mem- 
brane, at  Uie  posterior  part  of  the 
diaphraffra,  descend  to  the  upper  sur- 
face of  Uie  liver,  forming  the  coronnr^ 
and  lateral  ligaments  of  tjrie  liver. 
They  then  surround  the  liver,  one 
going  in  front,  the  other  behind  that 
riscus,  and,  meeting  at  its  under  surikce,  pass  to  the  stomach,  forming  die 
lesser  omentum.  They  then,  in  the  same  manner,  surround  the  stomach, 
and,  meeting  at  its  lower  border,  descend  for  some  distance  in  front  of 
the  intestines,  and  return  to  the  transverse  colon,  formbg  the  great  omm" 
ium  ;  they  then  surround  the  transverse  colon,  and  pass  directly  back- 
wards to  I  he  vertebral  column,  forming  the  transverse  meso-colon.  Here 
the  t%vo  layers  separate ;  the  posterior  ascends  in  front  of  the  pancreas  and 
aorta,  and  returns  to  the  posterior  part  of  the  diaphragm,  where  it  becomes 
the  posterior  layer  with  which  we  commenced.  The  anterior  descends, 
invests  all  the  small  intesiines,  and  returning  to  the  vertebral  column, 
forms  the  mesentery.     It  then  descends  into  the  pelvis  in  front  of  the 

•  The  reflf'iions  of  the  pentoneum.  B,  The  dinphraf^m,  S.  Th«  stofnach.  C.  Tb« 
tmriAverae  colon,  D«  The  iran<*verBe  ducxleniim.  P.  llie  pancreas.  L  Tbd  tmaU  ii| 
testines^  R*  The  rec!iim.  B,  The  urinary  bladder.  1.  The  anterior  layer  of  the  pv^^ 
toneuio,  lining  the  under  surface  of  th<?  diaphragm.  2.  The  posterior  tayer.  X  Th4 
coronary  liimrn»»m,  formed  by  Uie  pasitagt*  of  the«*  two  layers  to  ihe  posterior  txirder  of 
ilie  hver,  4,  The  le»*er  omentum  [  the  two  layers  pasi^jng  from  the  iindrr  sur6iee  of 
the  liver  to  the  le*i«er  curve  of  the  stomach.  0,  The  two  layer*  meeting  m  the  greater 
curve,  then  parsing  downwards  and  returnipg  upon  theinselvey»  forming  («')  the  icreatrr 
omrnttjm.  7.  The  transverse  me»a<;olo[i.  8,  The  posterior  layer  tnu'ml  upward*  ia 
front  nf  D,  the  trantvertio  duodenum,  and  P,  the  pancreasi  v>  become  continuoaa  with 
the  posterior  layer  (2).  0.  The  fi>ramen  of  Wioslow;  the  dotted  line  bournhti^  thi« 
foramen  infcriorly  marks  the  course  of  the  hepatic  artery  forwards^  lo  eiit«!>r  JHrtweeo 
Jbt  layers  vf  the  letter  omentum.  10.  The  mesentery  encirclijiu  the  small  intesuna. 
.1,  The  recto-vesienl  fold,  formed  by  the  descending  anterior  layer.  \'2.  The  atilerior 
layer  traced  upwards  opon  the  internal  surface  of  ilio  abdominal  parietes  la  tb«  l*l#j 
( 1}   with  whifib  Uie  examination  commenced. 
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rectum^  "which  it  holds  in  its  place  by  means  of  a  fold  called  meso -rectum j 
forms  a  pouch,  the  recto-vesical  fold^  between  the  rectum  and  bladder, 
ascends  upon  the  posterior  surface  of  {he  bladder,  forming  its  false  liga 
ments,  and  returns  upon  the  anterior  parietes  of  the  abdomen  to  the  dia 
phragm,  whence  we  first  traced  it. 

In  the  female,  after  descending  into  the  pelvis  in  front  of  the  rectum,  it 
is  reflected  upon  the  posterior  surface  of  the  vagina  and  uterus.  It  then 
descends  on  the  anterior  sur&ce  of  the  uterus,  and  forms  at  either  side 
the  broad  ligaments  of  that  organ.  From  the  uterus  it  ascends  upon  the 
posterior  sunace  of  the  bladder  and  anterior  parietes  of  the  abdomen,  and 
IS  continued,  as  in  the  male,  to  the  diaphragm. 

In  this  way  the  continuity  of  the  peritoneum,  as  a  whole,  is  distinctly 
shown,  and  it  matters  not  where  the  examination  commence  or  where  it 
terminate,  still  the  same  continuity  of  surface  will  be  discernible  through- 
out. If  we  trace  it  from  side  to  side  of  the  abdomen,  we  may  commence 
at  the  umbilicus ;  we  then  follow  it  outwards  lining  the  inner  side  of  the 
parietes  to  the  ascending  colon ;  it  surrounds  thtit  intestine ;  it  then  sur- 
rounds the  small  intestine,  and  returning  on  itself  forms  the  mesentery. 
It  then  invests  the  descending  colon,  and  reaches  the  parietes  on  the  op- 
posite side  of  the  abdomen,  whence  it  may  be  traced  to  the  exact  point 
from  which  we  started. 

The  viscera,  which  are  thus  shown  to  be  invested  by  the  peritoneum  in 
its  course  from  above  downwards,  are  the — 

Liver,  Small  intestines, 

Stomach,  Pelvic  viscera. 

Transverse  colon. 

The  folds,  formed  between  these  and  between  the  diaphragm  and  the 
liver,  are — 

(Diaphragm.) 
Broad,  coronary,  and  lateral  ligaments. 

(Liver.) 
Lesser  omentum. 

(Stomach.) 

Greater  omentum. 

(Transverse  colon.) 

Transverse  meso-colon. 

Mesentery, 
Meso-rectum, 
Recto-vesical  fold. 
False  ligaments  of  the  bladder. 

And  in  the  female,  the — 

Broad  ligaments  of  the  uterus. 

The  ligaments  of  the  liver  will  be  described  with  that  organ. 

The  Lesser  omentum  is  the  duplicature  which  passes  between  the  liver 
and  the  upper  border  of  the  stomach.  It  is  extremely  thin,  excepting  ar 
its  right  border,  where  it  is  free,  and  contains  between  its  layers,  die-* 


These  stmchires  are  enclosed  in  a  loose  areolar  tissue,  called  Gtisson^ 
capsule,*  The  relative  position  of  the  three  vessels  is,  the  artery  to  the 
led,  the  duct  to  the  right,  and  the  vein  between  and  behind. 

If  the  finger  be  introdueed  behind  this  right  border  of  the  lesser  omentum, 
it  will  be  situated  in  an  opening  called  ihajbramen  i>f  WmslQW.\  Xnfrfmi 
of  the  finger  will  lie  the  right  border  of  the  lesser  onjentum;  behind  it  the 
diaphragm,  covered  by  the  ascending  or  posterior  layer  of  the  peritoneum ; 
hcloWy  the  hepatic  artery,  curving  forwards  from  the  cceliac  axis ;  and 
^bove^  the  lobus  Spigelii,  These,  therefore,  are  the  bmnd^irics  of  the  fo* 
ramen  of  Hv/ia^/oi^',  which  is  nothing  more  than  a  constriction  of  the  gene- 
ral cavity  of  the  peritoneum  at  tlijs  point,  arising  out  of  the  necessity  for 
the  hepatic  and  gastric  arteries  to  pass  forwards  from  the  cceliac  axis  to 
reach  llieir  respective  viscera. 

If  air  be  blown  through  the  foramen  of  Winslow,  it  will  descend  behind 
the  lesser  omentum  and  stomach  to  the  space  between  the  descending  an 
ascending  pair  of  layers,  forming  the  great  omentum.     This  is  sometimd 
called  the  lesser  cavity  of  the  peritoneum,  and  that  external  to  the  foram^ 
the  greater  cavity ;  in  which  ease  the  foramen  is  considered  as  the  mea 
of  communication  between  the  two.     There  is  a  great  objection  to  tli 
division,  as  it  might  lead  the  inexperienced  to  believe  that  there  we 
really  two  cavities.     There  is  but  one  only,  the  foramen  of  Winslow*  bebl 
mt-rely  a  constriction  of  diat  one,  to  facilitate  the  communication  betwe 
the  nutrient  arteries  and  the  viscera  of  the  upper  part  of  the  abdomen. 

The  Great  amentum  consists  of  four  layers  of  ptriioiueum^  the  two 
which  descend  from  the  stomach,  and  the  same  two,  reinrningupon  them- 
selves  to  the  transverse  colon.  A  quantity  of  adipose  substance  is  depo- 
sited around  the  vesvsels  which  ramify  through  its  structure.  It  would 
appear  to  perform  a  double  furjction  in  the  economy.  1st.  Protecting  the 
intestines  from  cold;  and,  2dly*  Facilitating  the  movement  of  the  intes- 
tines upon  each  other  during  their  vermicular  action. 

The  Tra-nsverse  meso-colon  (nii^of,  middle,  being  attached  to  the  middle 
of  the  cylinder  of  the  intestine)  is  the  medium  of  connexion  between  the 
transverse  colon  and  the  posterior  wall  of  the  abdomen.  It  also  affords  to 
the  nutrient  arteries  a  passage  to  reach  the  intestine,  and  encloses  between 
its  layers,  at  the  posterior  part,  the  transverse  portion  of  tlie  duodenum. 

The  MescTihrj/  (fd<fov  ivrs^w^  being  connected  to  the  mitldle  of  the  cyhn- 
dcr  of  the  small  intestine)  is  tlie  medium  of  connexion  between  the  small 
intestines  and  the  posterior  wall  of  the  abdomen.  It  is  oblique  in  its  di- 
rection, beinj^  attached  to  the  posterior  wall,  from  the  left  side  of  the  second 
^juinbar  vertebra  to  the  right  iliac  fossa.  It  retains  the  small  intestines  in 
•  their  places,  and  gives  passage  to  the  mesenteric  arteries,  veins,  nerves, 
and  lymphatics. 

The  Meso-redum,  in  like  manner,  retains  the  rectum  in  connexion  with 
llie  front  of  the  sacrum.     Besides  this^  there  are  some  minor  folds  in  lh%. 

•  Frincii  GliMon,  Professor  of  xMcHicme  in  iUe  University  of  CambHdgQ.     His  ' 
*»  D<T  Aimtotiiia  Hepalia/'  was  pubtiflied  in  1654. 

1- Jacob  BeujgDim  Winslnw  :  hi*  ••  Expoaition  AiiHoniique  do  U  Stmctwr©  da 
Huni&iQ*'  waa  poblished  in  Parii  in  173'Z 
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pelvis,  as  the  recto-vesical  fold,  the  false  ligaments  of  the  bladdery  aiid  the 
broad  ligaments  of  the  uterus. 

The  Appendices  epiploic^  are  small  irregular  pouches  of  the  peritoneum, 
filled  with  fat,  and  situated  like  fringes  upon  the  large  intestine. 

Three  other  duplicatures  of  the  peritoneum  are  situated  in  the  sides  of 
the  abdomen;  they  are  the  eastro-phrenic  ligament,  the  gastro-splenic 
omentum,  the  ascending  and  descending  meso-colon.  The  gastro-phrerdc 
ligament  is  a  small  dupiicature  of  the  peritoneum,  which  descends  from 
the  diaphragm  to  the  extremity  of  the  oesophagus,  and  lesser  curve  of  the 
stomach.  The  gastro-splenic  omentum  is  the  dupiicature  which  connects 
the  spleen  to  the  stomach.  The  ascending  meso-colon  is  the  fold  which 
connects  the  upper  part  of  the  ascending  colon  with  the  posterior  wall  of 
the  abdomen ;  and  the  descending  meso-colon^  that  which  retains  the  sig« 
moid  flej^re  in  connexion  with  the  abdominal  wall. 

Structure  of  Serous  Membrane. — Serous  membrane  consists  of  two 
layers,  an  external  or  areolo-fibrous  layer,  and  an  internal  layer  or  epithe- 
lium. The  areolo-fibrous  layer  upon  its  outer  surface  is  rough  and  vascu- 
lar, and  adherent  to  surrounding  structures ;  but  on  its  inner  or  free  sur- 
face is  dense  and  smooth,  and  deficient  of  vessels.  The  smooth  and 
brilliant  surface  of  serous  membrane  is  due  to  a  distinct  epithelium,  com- 

f)osed  of  laminae  of  cells,  and  flattened  polyhedral  scales  with  central  nuclei, 
ike  the  epiderma  and  epithelium  of  mucous  membrane.  Henle  has  also 
observed  this  structure,  which  may  be  demonstrated  with  a  good  micro- 
scope, on  the  surface  of  all  the  serous  membranes  of  the  bocfy,  upon  the 
surface  of  the  lining  membrane  of  arteries  and  veins,  and  on  synovial 
membranes. 

The  general  characters  of  a  serous  membrane  are  its  resemblance  to  a 
shut  sac,  and  its  secretion  of  a  peculiar  fluid,  resembling  the  serum  of  the 
blood ;  but  the  former  of  these  characters  is  not  absolutely  essential  to  the 
identi^  of  a  serous  membrane  ;  for,  as  we  have  shown  above,  the  perito- 
neum m  the  female  is  perforated  by  the  extremities  of  the  Fallopian  tubes ; 
while  in  some  aquatic  reptiles  there  is  a  direct  communication  between  its 
cavity  and  the  medium  in  which  they  live. 

From  the  variable  nature  of  the  secretion  of  these  membranes,  they 
have  been  divided  into  two  classes,  the  true  serous  membranes,  viz.  the 
arachnoid,  pericardium,  pleurae,  peritoneum,  and  tuoicae  vaginales,  which 
pour  out  a  secretion  containing  but  a  small  portion  of  albumen ;  and  the 
synovial  membranes  and  bursse,  which  secrete  a  fluid  containing  a  larger 
quantity  of  albumen. 

ALIMENTARY    CANAL. 

The  Mimentary  canal  is  a  musculo-membranous  tube,  extending  from 
be  mouth  to  the  anus.  It  is  variously  named  in  the  diflferent  parts  of  its 
course ;  hence  it  is  divided  into  the 

Mouth, 
Pharynx, 
CCsophagus, 
Stomach, 

(  Duodenum, 
Small  intestine      <  Jejunum, 

f  Ileum. 
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Large  intestine      ^  Colon, 
f  Rectum. 

The  Mouth  is  the  irregular  cav  ity  which  contains  the  organs  of  teste  nxti 
the  principal  instruments  of  mastication.  It  is  bounded  in  front  b^  thfl 
lips ;  on  either  side  by  the  internal  surface  of  llie  cheeks ;  above  by  i " 
hard  palate  and  teeth  of  the  upper  jaw ;  below  by  the  tongue,  hy  the  mii^ 
cous  membrane  stretched  between  the  arch  of  the  lower  jaw  and  the  kximU 
surface  of  the  tongue,  and  by  the  teeth  of  the  inferior  maxilla;  and  hehini 
by  tJie  soil  palate  and  fauces. 

Tlie  Lips  are  two  flesh}'  folds  formed  externally  by  common  integume 
and  internally  by  mucous  membrane,  and  containing  between  these  Iwt 
layers  the  muscles  of  the  lips,  a  quantity  of  fat,  and  numerous  small  labii 
glands.    They  are  attached  to  the  surface  of  the  upper  and  lower  jaw,  an 
each  lip  is  connected  to  the  gum  in  the  middle  line  by  a  fold  of  mucous 
membrane,  the  frtenum  labii  superioris  and  fnenum  labii  inferioris,  the 
former  being  the  larger.  < 

The  Cheeks  (bucca-)  are  continuous  on  either  hand  with  the  lips,  and 
form  the  sides  of  the  face ;  they  are  composed  of  integument,  a  la 
quantity  of  fat,  muscles,  mucous  membrane,  and  buccal  glands. 

The  mucous  membrane  lining  the  cheeks  is  reflected  above  and  belo^ 
upon  the  sides  of  the  jaws,  and  is  attached  posteriorly  to  the  anlerio 
margin  of  the  ramus  of  the  lower  jaw.     At  about  its  middle,  opposite  th€ 
second  molar  tooth  of  the  upper  jaw,  is  a  papilla,  upon  which  may 
observed  a  small  opening,  the  aperture  of  die  duct  of  the  parotid  gland. 

The  Hard  palate  is  a  dense  structure,  composed  of  mucous  membrane|j 
palatal  glands,  fibrous  tissue,  vessels,  and  nerves,  and  firmly  connected  t^ 
the  palate  processes  of  the  superior  maxillary  and  palate  bones.  It  il 
bounded  in  front  and  on  each  side  by  tlie  alveolar  processes  and  g^tmd 
and  is  continuous  behind  with  the  soft  palate.  Along  the  middle  line  i| 
is  marked  by  an  elevated  raphe,  and  presents  upon  each  side  of  the  raph 
a  number  of  transverse  ridges  and  grooves.  Near  its  anterior  exlremityJ 
and  immediately  behind  the  middle  incisor  teet>i,  is  a  papilla  which  coivl 
responds  with  the  termination  of  the  naso-palatine  canal,  and  has  be 
supposed  to  be  endowed  with  a  pecyliar  sensibility. 

The  Gums  are  composed  of  a  thick  and  dense  mucous  membraiic 
which  is  closely  adherent  to  llie  periosteum  of  the  alveolar  processes, ; 
embraces  the  necks  of  the  teeth.     Tliey  are  remarkable  for  their  hard 
and  insensibility ;  and  for  their  close  contact,  without  adhesion,  to 
surface  of  the  toottu     From  the  neck  of  the  tooth  diey  are  retlected  int 
the  alveolus,  and  become  continuous  with  the  periosteal  (peridental)  meixi*! 
brane  of  that  cavity. 

The  Tongue  has  been  already  described  as  an  organ  of  sense ;  it  ts  in*. 
Tested  by  mucous  membrane,  which  is  reflected  from  its  under  part  uf 
the  inner  surface  of  die  lower  jaw,  and  constitutes  with  the  muscles  be 
neadi,  the  floor  of  the  mouth.  Upon  the  under  surface  of  the  tongu€ji 
near  its  anterior  part,  the  mucous  membrane  forms  a  considerable  tbld|J 
which  is  called  the  fraenum  linguae ;  and  on  each  side  of  the  fr^num  is  tj 
laree  papilla,  the  commencement  of  the  duct  of  the  submaxillar>'  glandp 
and  several  smaller  openmgs,  the  apertures  of  the  ducts  of  the  sublingui ' 
gland. 
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The  Sofl  palate  (velum  pendulum  palati)  is  a  fold  of  mucous  membrane 
situated  at  the  posterior  part  of  the  mouth.  It  is  continuous,  superiorly, 
with  the  hard  palate,  and  is  composed  of  mucous  membrane,  palatal 
glands,  and  muscles.  Hanging  from  the  middle  of  its  inferior  border  is  a 
small  rounded  process,  the  uvtUa ;  and  passing  outwards  from  the  uvula 
on  each  side  are  two  curved  folds  of  the  mucous  membrane,  the  arches, 
or  pillars  of  the  palate.  The  anterior  pillar  is  continued  downwards  to 
the  side  of  the  base  of  the  tongue,  and  is  formed  by  the  prominence  of  the 
palato-glossus  muscle.  The  posterior  pillar  is  prolonged  downwards  and 
backwards  into  the  pharynx,  and  is  formed  by  the  convexity  of  the  palato- 
pharvngeus  muscle.  These  two  pillars,  closely  united  above,  are  sepa- 
rated below  by  a  triangular  interval  or  niche,  in  which  the  tonsil  is  lodged. 

The  Tonsils  (amygdalae)  are  two  glandular  organs,  shaped  like  almonds, 
and  situated  between  the  anterior  and  posterior  pillar  of  the  soft  palate,  on 
each  side  of  the  fauces.  They  are  composed  of  an  assemblage  of  mu- 
cous follicles,  which  open  upon  the  surface  of  the  gland.  Externally, 
they  are  invested  by  the  pharyngeal  fascia,  which  separates  them  from  the 
superior  constrictor  muscle  and  internal  carotid  artery,  and  prevents  an 
abscess  from  opening  in  that  direction.  In  relation  to  surrounding  parts, 
they  correspond  with  the  angle  of  the  lower  jaw. 

The  space  included  between  the  soft  palate  and  the  root  of  the  tongue 
is  the  isthmus  of  the  fauces.  It  is  bounded  above  by  the  soft  palate  ;  on 
each  side  by  the  pillars  of  the  soft  palate  and  tonsils  ;  and  below  by  the 
root  of  the  tongue.     It  is  the  opening  between  the  mouth  and  pharynx. 

SALIVARY    GLANDS. 

Communicating  with  the  mouth  are  the  excretory  ducts  of  three  pairs 
of  salivary  glands,  the  parotid,  submaxillary,  and  sublingual. 

The  Parotid  gland^  («'af«j  near,  off.,  wroj:,  the  ear,)  tlie  largest  of  the 
three,  is  situated  immediately  in  front  of  the  external  ear,  and  extends 
superficially  for  a  short  distance  over  the  masseter  muscle,  and  deeply  be- 
hind the  ramus  of  the  lower  jaw.  It  reaches  inferiorly  to  below  the  level 
of  the  angle  of  the  lower  jaw,  and  posteriorly  to  the  mastoid  process, 
slightly  overlapping  the  insertion  of  the  stemo-mastoid  muscle.  Embedded 
in  its  substance  are  the  external  carotid  artery,  temporo-maxillary  vein, 
and  facial  nerve ;  emerging  from  its  anterior  border,  the  transverse  facial 
artery  and  branches  of  the  pes  anserinus ;  and  above,  the  temporal  artery. 

The  duct  of  the  parotid  gland  (Stenon's*  duct)  commences  at  the  pa- 
pilla upon  the  internal  surface  of  the  cheek,  opposite  the  second  molar 
tooth  of  the  upper  jaw  ;  and,  piercing  the  buccinator  muscle,  crosses  the 
masseter  to  the  anterior  border  of  the  gland,  where  it  divides  into  several 
branches,  which  subdivide  and  ramify  through  its  structure,  to  terminate 
in  the  small  caecal  pouches  of  which  the  gland  is  composed.  A  small 
branch  is  generally  given  off  from  the  duct  while  crossmg  the  masseter 
muscle,  which  forms,  by  its  ramifications  and  terminal  dilatations,  a  small 

Slandular  appendage,  the  soda  parotidis.     Stenon's  duct  is  remarkably 
ense  and  of  consi&rable  thickness,  while  the  ai^a  of  its  canal  is  extremely 
small. 

The  Submaxillary  gland  is  situated  in  the  posterior  angle  of  the  sub* 

•  Nicholas  Stenon,  an  anatomist  of  great  research.  He  discovered  the  parotid  ilucc 
while  in  Paris.  He  was  appointed  Professor  of  Medicine  in  Copenhagen  in  1672.  His 
work,  **De  MuscuUs  et  Giandulis  Observationes,"  was  published  in  1664 
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maxillarv  triangle  of  the  neck.     It  rests  upon  the  hyo-glossus  and  mvlo- 
byoideus  mu.scies,  and  is  covered  in  by  the  body  of  the  lower  jaw  anu  bj 
die  deep  cervical  fascia.     It  is  separated  from  liie  parotid  gland  by  * 
stylo-raaxillar}-  lineament,  and  from  the  sublingual  by  the  inylo-byoideu 
iDU5ck\     Embedded  among  its  lobules  are  the  facial  artei^^  and  submasf 
illary  ganglion. 

The  excretory  duct  (Wharton's)  of  the  submaxillary  gland  commence 
upon  the  papilla,  by  the  side  of  ttie  fra^num  linguse,  and  pa^es  backi^'artj 
beneath  the  mylo-hyoideus  and  resting  upon  the  hyo-glossus  muscle,  i 
the  middle  of  tiie  gland,  where  it  divides  into  numerous  branches,  wbidi| 
ramify  through  the  structure  of  the  gland,  and  terminate  by  creccd  exiremi' 
ties.  It  lies  in  its  course  against  the  mucous  membrcine  forming  the  Aqq 
of  the  mouth,  and  causes  a  prominence  of  that  membrane. 

The  SubUn^iuil  is  an  elongated  and  flattened  gland,  situated  beneati 
the  mucous  membrane  of  the  tioor  of  the  mouth,  on  each  side  of  the  fn 
num  lingua?.     It  is  in  relation,  abave^  with  tlxe  mucous  membntne ; 
Jr(mi^  with  the  depression  by  the  side  of  the  sjinphysis  of  tlie  lower  jaw j 
ixternalli/j  with  the  roylo-hyoideus  muscle;  and,  inlernally^  -with  the  hj 
poglossal  nerve  and  genio-hyo-glossus  muscle. 

It  pours  its  secretion  into  the  mouth  by  seven  or  eight  small  ducti 
which  open  by  small  apertures  on  each  side  of  the  fra^num  lingua;. 

Structure. — The  salivary  are  conglomerate  glands,  consisting  of  lol 
which  are  made  up  of  polyhedral  lobules,  and  these  of  smaller  lobules. 

The  smallest  lobule  is  apparently  composed  of  granules,  which  are  mit 
nute  ca:nal  pouches,  formed  by  the  dilatation  of  die  extreme  ramificatiorM 
of  the  ducts.  These  minute  ducts  unite  to  form  lobular  ducts,  and  thd 
lobular  ducts  constitute  by  their  union  a  sint^le  excretory  duct.  The  ca^'S 
pcuehes  are  connected  by  areolo-fibrous  tissue,  so  as  to  form  a  miuut^ 
lobule  ;  the  lobules  are  held  together  by  a  more  condensed  areolar  layer  j 
and  the  larger  lobes  are  enveloped  by  a  dense  areolo-fibrous  capsu' 
which  is  firmly  attached  to  the  deep  cervical  f^i&ria. 

Vessels  arid  ^'Veri^es.— The  parotid  gland  is  abundantly  supplied  wil 
arteries  by  tlie  external  carotid ;  the  subffiaxillary  by  the  facial ;  and 
subhngual  by  the  sublingual  branch  of  tlje  lingual  artery. 

The  J\erves  of  the  parotid  gland  are  derived  from  the  auricular  brand 
of  the  inferior  maxiJlar)',  from  the  aurieularis  raagnus,  and  from  the  nef 
molles  accompanying  the  external  carotid  arter)\  The  submaxillary  glanj 
is  supplied  by  the  branches  of  the  submaxillary  ganglion,  and  by  fitamentl 
from  the  mylo-hyoidean  nerve  ;  and  the  sublingual  by  filaments  from 
submaxillary  ganglion  and  gustator}'  nerve. 
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Tfie  pharynx  (^apuj^l^  the  throat)  is  a  musculo-membranoua  sac,  situa 
upon  the  cenical  portion  of  tlie  vertebral  column,  and  extending  fix>m  ih 
hzsc  of  the  skull  to  a  point  corresponding  with  the  cricoid  cartilage 
front,  and  the  fifth  cervical  vertebra  behind.     It  is  composed  of  loucot] 
membrane,  muscles,  vessels,  and  nerves,  and  is  invested  by  a  stnir     '' 
situated  between  the  mucous  membrane  and  muscles,  which 
connect  it  with  the  basilar  process  of  the  occipital  bone  and  willi  iUt    \*< 
Irons  portions  of  the  temporal  bones.     Upon  its  anterior  part  it  i&  incug 
jilete,  and  has  opening  into  it  seven  foramina,  viz*^ —  ^^^^ 
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Posterior  nares,  two, 

Eustachian  tubes,  two, 

Mouth, 

Larynx, 

(Esophagus. 

The  Posterior  nares  are  the  two  large  openings  at  the  upper  and  front 
jiart  of  the  pharynx.  On  each  side  of  these  openings,  and  slightly  above 
the  posterior  termination  of  the  inferior  turbinated  bone,  is  the  irregular 
depression  in  the  mucous  membrane,  marking  the  entrance  of  the  EustO' 
chtan  tube.  Beneath  the  posterior  nares  is  the  large  opening  into  the 
mouthy  partly  veiled  by  the  soft  palate ;  and,  beneath  the  root  of  the  tongue, 
the  cordiform  opening  of  the  larynx.  The  cesopliageal  opening  is  the  lower 
constricted  portion  of  the  pharynx. 

(Esophagus. — ITie  oesophagus  (oisiv,  to  bear, 
9a7»v,  to  eat)  is  a  slightly  flexuous  canal,  in- 
clining to  the  lefl  in  the  neck,  to  the  right  in  the 
upper  part  of  the  tliorax,t  and  again  to  the  left 
in  Its  course  through  the  posterior  mediastinum ; 
it  commences  at  the  termination  of  the  pharynx, 
opposite  the  lower  border  of  the  cricoid  cartilage 
and  fifth  cervical  vertebra,  and  descends  the 
ueck  behind  and  rather  to  the  left  of  the  trachea. 
It  then  passes  behind  the  arch  of  the  aorta,  and 
along  the  posterior  mediastinum,  lying  in  front 
of  the  thoracic  aorta,  to  the  (esophageal  opening 
in  the  diaphragm,  where  it  enters  the  abdomen, 
and  terminates  at  the  cardiac  orifice  of  the  sto- 
mach at  a  point  about  opposite  the  tenth  dorsal 
vertebra.  The  oesophagus  is  flattened  and  nar- 
row in  the  cervical  region,  and  cylindrical  in  the 
rest  of  its  course ;  its  largest  aiameter  is  met 
with  near  the  lower  part  of  its  course. 


THE    STOMACH. 

The  stomach  is  an  expansion  of  the  alimentary  canal,  situated  in  the 
left  hypochondriac,  and  extending  into  the  epigastric  region.  It  is  di- 
rected somewhat  obliquely  from  above  downwards,  from  left  to  right,  and 
from  before  backwards ;  and  in  tlie  female,  where  the  injurious  system  of 
tight-lacing  has  been  pursued,  is  longer  than  in  the  male.  On  account 
of  the  peculiarity  of  its  form,  it  is  divided  into  dL  greater  or  splenic^  and  a 
ksser  or  pyloric^  end ;  a  lesser  curvature  above,  and  a  greater  curvature 
below ;  an  anterior  and  a  posterior  surface  ;  a  cardiac  orifice^  and  a  pyloric 
orifice.     The  great  end  is  not  only  of  large  size,  but  expands  beyond  the 

*  The  pharynx  laid  open  from  behind.  1.  A  section  carried  transversely  thi^ugh  the 
fasse  of  the  skull. .  2,  2.  The  walls  of  the  pharynx  drawn  to  each  side.  3,  3.  The  pos- 
terior nares,  separated  by  the  vomer.  4.  The  extremity  of  the  Eustachian  tube  of  one 
tide.  5.  The  toft  palate.  6.  The  posterior  pillar  of  the  soft  palate.  7.  Its  anterior 
pilJar;  the  tonsil  is  seen  in  the  niche  between  the  two  pillars.  8.  The  root  of  the 
tongue,  pertly  concealed  by  the  nvula.  0.  The  epiglottis,  overhanging  (10)  the  cordi- 
form opening  of  the  larynx.  11.  The  posterior  part  of  the  larynx.  12.  The  opening 
into  the  cetophagus.     13.  The  external  surface  of  the  cesophagus.      14.  The  trachea. 

f  CniTeilhier  remarks  that  this  inflexion  explains  the  obstruction  which  a  bougie 
iomefimet  meets  with,  in  its  passage  along  tlie  oisophagus,  opposite  the  iirat  rib. 
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point  of  entrance  of  the  oesophagus,  and  is  embraced  by  the  concave  siir 
liice  of  the  spleen.     The  pylorus  is  the  small  and  contracted  extremity  of 
the  org-an ;  near  its  extremity  is  a  small  dilatation  which  was  called  ^  _ 
Willis  die  antrum  of  the  pylorus.     The  two  curvatures  give  attachment  t4 
the  peritoneum  ;  the  upper  curve  to  the  lesser  omentum,  and  the  lower  t^ 
the  greater  omentum.     I'he  anterior  snHjitie  looks  upwards  and  forward 
and  is  in  relation  with  the  diaphragm,  (which  separates  it  from  the  visscep 
of  the  thoriiX  and  from  the  six  lower  ribs,)  widi  the  left  lobe  of  tlje  liv< 
and  in  the  epigastric  region  with  the  abdominal  parieles.     The  posteric 
surlace  looks  downwarcLs  and  backwards,  and  is  in  relation  with  !he  dia 
phragui,  ilie  pancreas,  ihe  third  portion  of  the  duodenum,  the  transve 
meso-colon,  the  left  kidney,  and  left  supra-renal  capsule;  this  suriiic 
forms  the  anterior  bonndary  of  that  cul-de-sac  of  the  peritoneum  which  i| 
situated  behind  the  lesser  omentum  and  extends  into  the  greater  omentu 

SMALL    IKTESTINE. 

The  small  intestine  is  about  twent}'-five  feet  in  length,  and  is  divislbl 
into  three  portions,  duodentimy  jf*junum^  and  ileum, 

Tlje  Duodenum  (called  liwOfnotfSaxTuXav  by  Herophilus)  is  somewhat  largerf 
♦ban  tiie  rest  of  the  small  intestines,  and  hai*  received  its  name  from  being 

Fig.  22  L* 


i^^hri^ 


about  equal  in  length  to  the  lireadth  of  twelve  fingers*     Commencing 
tlid  pylorus,  it  as<:ends  obliquely  backwards  to  the  under  surface  of 
liver  J  it  next  descends  perpendicularly  in  front  of  tlie  right  kidney,  and 

•  A  vcrilcal  and  longiuidinal  section  of  i!ie  siomnch  and  diiodenuni,  mad©  in  iuch  1 
direction   a»   to  incluile  the  iwo  orifices  of  tbe  siomiich.      1.  The  C£90phBt;ii» ;  rpon  \ 
interniil  nurfnce  the  plicated  arranKE^menl  of  ihe  cuticular  epithelium  is  shown.     *2,  '~~ 
cardiiic  orifice  of  the  itomacb,  around  which  the  frinRed  border  of  the  cuticulur  epitl 
llnm  is  feen.     3.  The  great  end  of  tlie  stomacb.     4.  Its  le*»er  or  pyloric  etnl,     ^, 
ietacT  curve.     0,  The  greater  curve,     7.  The  dilatation  at  the  les*er  end  nf  the  ftoma 
whi«li  ba«  received  from  Willi»  thn  name  of  antrum  of  the  pylorus.     Th*a  mwy  t>«  i 
yarded  as  the  rudiment  of  a  »«?cond  itomnch.     8.  The  rugre  of  the  *»ottiach,  farmed 
•b*  r  lucous  membrane:  their  longitudinal  direction  U  shown.     9.  Tbe»  pylorus.     lO 
T\%e  oblique  portion  of  the  duorlenum.     11.  The  descending  portion.    13.  The  paucrmti 
duel  and  the  ductus  communii  oholcdotrbns  clo§e  to  their  tennination.     IX  The  (ttipitli 
upon  which  the  duets  open.      14,  The  transverse  portion  of  the  duodenum.     15,  Tli 
commencement  of  the  jejunum.     In  the  interior  of  ttie  duodeQum  ftud  j«jtii»um  lliit  ^ 
wm)m  conniveniet  are  seen 
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then  passes  neariy  transversely  across  the  third  lumbar  vertebra ;  terminat- 
ing in  tUe  jejunum  on  the  left  side  of  the  second  lumbar  vertebra,  where 
it  IS  crossed  by  the  superior  mesenteric  artery  and  vein.  The  first  or 
(Mique  portion  of  its  course,  between  two  and  three  inches  in  lengthy  is 
completely  enclosed  by  the  peritoneum :  it  is  in  relation,  above  with  the 
liver  and  neck  of  the  gall-bladder ;  in  firont  with;the  great  omentum  and 
abdominal  parietes ;  and  behind  with  the  right  border  of  the  lesser  omen- 
tum and  its  vessels.  The  secoTid  or  perpendicular  portion  is  situated  aho- 
gether  behind  the  peritoneum ;  it  is  in  relation  by  its  anterior  surface  with 
3ie  commencement  of  the  arch  of  the  colon ;  hy  its  posterior  surface  with 
the  concave  margin  of  the  right  kidney,  the  inferior  vena  cava,  and  the 
ductus  communis  choledochus;  by  its  right  border  with  the  ascending 
colon  ;  and  by  its  lejl  border  with  the  pancreas.  The  ductus  communis 
choledochus  and  pancreatic  duct  open  mto  the  internal  and  posterior  side 
of  the  perpendicular  portion,  a  little  below  its  middle.  The  third  or 
traivsverse  portion  of  the  duodenum  lies  between  the  diverging  layers  of 
the  transverse  meso-colon,  witii  which  and  with  the  stomach  it  is  in  rela- 
tion in  front ;  abovcy  it  is  in  contact  with  the  lower  border  of  the  pancreas, 
the  superior  mesenteric  artery  and  vein  being  interposed ;  and,  behind^  it 
rests  upon  the  inferior  vena  cava  and  aorta. 

The  Jejunum  (jejunus,  empty)  is  named  from  being  generally  found 
empty.  It  forms  the  upper  two-fifths  of  the  small  intestine ;  commencing 
at  die  duodenum,  on  the  left  side  of  the  second  lumbar  vertebra,  and  ter-; 
minating  in  the  ileum.  It  is  thicker  to  the  touch  than  the  rest  of  the 
intestine,  and  has  a  pinkish  tinge  from  containing  more  mucous  membrane 
than  the  ileum. 

The  Ueum  (giXsiv,  to  twist,  to  convolute)  includes  the  remaining  three- 
fifths  of  the  small  intestine.  It  is  somewhat  smaller  in  calibre,  thinner  in 
texture,  and  paler  than  the  jejunum ;  but  there  is  no  mark  by  which  to 
distinguish  the  termination  of  the  one  or  the  commencement  of  the  other. 
It  terminates  in  the  right  iliac  fossa,  by  opening  at  an  obtuse  angle  into 
the  colon. 

The  jejunum  and  ileum  are  surrounded,  above  and  at  the  sides,  by  the 
colon ;  in  front,  they  are  in  relation  with  the  omentum  and  abdominal 
parietes ;  they  are  retained  in  their  position  by  the  mesentery,  which  con- 
nects them  with  the  posterior  wall  of  the  abdomen;  and  below  they 
descend  into  the  cavity  of  the  pelvis.  At  about  the  lower  third  of  the 
ileum  a  pouch-like  process  or  diverticulum  of  the  intestine  is  occasionally 
seen.  This  is  a  vestige  of  embryonic  structure,  and  is  formed  by  the 
obliteration  of  the  vitelline  duct  at  a  short  distance  firom  the  cylinder  of 
the  intestine. 

LARGE     INTESTIITE. 

The  lar^  intestine,  about  five  feet  in  length,  is  sacculated  in  appear* 
ance,  and  is  divided  into  the  ascumy  colon^  and  rectum. 

The  Ccecum  (caecus,  blind)  is  the  blind  pouch,  or  cul-de-sac,  at  the 
commencement  of  the  large  intestine.  It  is  situated  in  the  right  iliac  fossa, 
and  is  retained  in  its  place  by  the  peritoneum  which  passes  over  its  ante- 
rior surface ;  its  posterior  surface  is  connected  by  loose  areolar  tissue  with 
the  iliac  fascia.  Attached  to  its  extremity  is  the  appendix  vermiformis,  a 
long  worm-shaped  tube,  the  rudiment  of  the  leng&ened  caecum  found  in 
all  mammiferous  animals  except  man  and  the  higher  quadrumana.    Thr 


508 


COLON — RECTUM* 


Fig*  222.»  appendix  varies  in  length  from  one  to  five  or  luf 

inches ;  it  is  about  equal  in  diameter  to  ii  goose*^ 
quill,  and  is  connected  with  the  posterior  anif 
left  aspect  of  tlie  ciecum  near  Uie  extremity 
the  ileum.    It  is  usually  more  or  less  coiled  upon 
hself^  and  retained  in  that  coil  by  a  falcifurn 
duplicature  of  peritoneum.    Its  canal  is  extremelj 
small,  and  the  orifice  by  which  it  opens  into 
caecum  not  uiifrequently  provided  with  an  in 
complete  valve.    Occasionally  the  perhoueum  iti 
vests  tlie  caecum  so  completely  as  to  constitute 
meso-ciecum,  which  permits  of  an  unusual  degre 
of  movement  in  this  portion  of  the  intestine,  and 
serves  to  explain  the  occurrence  of  hernia  of  tbi 
caecum  upon  the  right  side.     The  ca^mn  is  the 
most  dilated  portion  of  the  large  intestine. 

The  Colon  is  divided  into  ascmdiiig^  tran 
verse f  and  descending^  The  ascendwg  colofi  pass 
upwards  from  the  right  iliac  fossa,  through  tlie  right  lumbar  region,  t€ 
the  ynder  surface  of  the  liver.  It  then  bends  mwards  and  crosses 
upper  part  of  the  umbilical  region  under  the  name  of  transverse  cohn^ 
and,  on  the  left  side,  descends  (descending  colon)  through  the  left  luruba 
region  to  the  left  ihac  fossa,  where  it  makes  a  remarkable  cune  upo 
itself,  which  is  called  the  sigmoid Jkxure, 

The  ascenditig  colon ^  the  most  dilated  portion  of  the  large  intestine,  ne 
to  the  caecum,  is  retained  in  its  position  in  \he  abdomen  eitlier  by  th 
peritoneum  passing  simply  in  front  of  it  or  by  a  narrow  meso-eolon.    It  laT 
in  relation  in  front  with  tl^e  small  intestine  and  abdominal  parietes  ;  t^ehind 
with  the  quadratus  lumborum  muscle  and  right  kidney  ;  i nternali t/  whh  the 
small  intestine  and  the  perpendicular  portion  of  the  duodenum  ;  and  by  itJ 
upper  exiremily  with  the  under  surface  of  the  liver  and  gall-bladdtr.    '"* 
transverse  calon^  the  longest  portion  of  the  large  intestine,  forms  a  cur 
across  the  cavity  of  the  abdomen,  the  convexity  of  which  looks  for\**arcl 
and  sometimes  downwards.    It  is  in  relation,  by  its  upper  surface^  with  i" 
Jiver,  gall-bladder,  stomach,  and  lower  extremity  of  the  spleen  ;  by  it) 
lower  smface^  with  the  small  intestine ;  by  its  anterior  surface^  w  ith  tlie 
anterior  layers  of  the  great  omentum  and  the  abdominal  parietes ;  and,  by 
its  posterior  surface,  with  the  transverse  meso-eolon*   The  descending  ro/oi 
is  smaller  in  calibre,  and  is  situated  more  deeply  than  the  ascending  colon 
Its  relations  are  precisely  similar.     The  sigmoid  Jkxure  is  the  narrowe 
part  of  the  colon  ;  it  curve-s  in  the  first  place  upwards  and  then  downward 
and  to  one  or  the  other  side,  and  is  retained  in  its  place  by  a  me^o-colonJ 
It  is  in  relation,  in  front,  with  the  small  intestine  and  abdominal  parietes  j 
behind^  wiili  the  iliac  fossa,  and,  on  either  side^  with  the  small  intestine. 
The  Rectum  is  the  termination  of  tlie  large  intestine.     It  has  recseiv 
its  name,  not  so  much  frOG*  the  directioD  of  its  course,  as  from  the  i 
uess  of  its  form  in  comparison  with  the  colon.    It  descends,  from  opposite 

•  Tb«  ciMMim,  showing  it*  nppendijc,  the  entrance  of  the  ileum,  and   tbe  ilciv- 
valve.      L  Tlie  ca*cutn.     2.  The  commence  men  I  of  the  colon.     3.  The  ileum.     4. 
vpertitre  of  einmnce  of  the  ileum  into  the  cai'um.     5,  5,  The  iJecncifcal  valve>.     6*  Ti 
aperture  of  the  ap)tenrJiit  vermiformi»  ca«i,     7,  The  appciuiix  vermirormi*.     8*  B,  i<« 
eiili  q(  the  (  oloR,  ^eparsted  hy  vaJvutar  frepia.  9.  Tlie  folciform  f/irnum  of  the  nppvndii 


STRUCTURE  OF  THE  INTESTINAL  CANAL.         600 

the  left  sacroiliac  symphysis,  in  front  of  the  sacmm,  forming  a  gentle  curve 
to  the  right  side,  and  then  retummg  to  the  middle  line  ;  near  the  extremity 
of  the  coccyx  it  curves  backwards  to  terminate  at  the  anus  at  about  an  inch 
in  front  of  the  apex  of  that  bone.  The  rectum,  therefore,  forms  a  double 
flexure  in  its  course,  the  one  being  directed  from  side  to  side,  the  other 
from  before  backwards.  It  is  smaller  in  calibre  at  its  upper  part  than  the 
sigmoid  flexure,  but  becomes  gradually  larger  as  it  descends,  and  its 
lower  extremity,  previously  to  its  termination  at  the  anus,  forms  a  dilata- 
tion of  considerable  but  variable  magnitude. 

With  reference  to  its  relations,  me  rectum  is  divided  into  three  por- 
tions ;  the  Jirst^  including  half  its  length,  extends  to  about  the  middle 
of  the  sacrum,  is  completely  surrounded  by  peritoneum,  and  connected 
to  the  sacrum  by  means  of  the  meso-rectum.  It  is  in  relation,  above,  with 
the  left  sacro-iUac  symphysis ;  and,  below,  with  the  branches  of  the  inter- 
nal iliac  artery,  and  with  the  sacral  plexus  of  nerves ;  one  or  two  convo- 
lutions of  the  small  intestine  are  interposed  between  the  front  of  the  rectum 
and  the  bladder,  in  the  male ;  and  between  the  rectum  and  the  uterus  with 
its  appendages,  in  the  female.  The  second  portion^  about  three  inches  in 
length,  is  closely  attached  to  the  surface  of  the  sacrum,  and  covered  by 
peritoneum  only  in  front ;  it  is  in  relation  by  its  lower  part  with  the  base 
of  the  bladder,  vesiculse  seminales,  and  prostate  gland,  and  in  the  female 
with  the  vagina.  The  third  portion  curves  backwards  from  opposite  the 
prostate  gland  to  terminate  at  the  anus ;  it  is  embraced  by  the  levatores 
ani,  and  is  about  one  inch  and  a  half  in  len^h.  It  is  separated  from  the 
membranous  portion  of  the  urethra  by  a  tnan^ar  space ;  in  the  female 
this  space  intervenes  between  the  vagina  and  me  rectum,  and  constitutes 
by  its  base  the  perineum. 

The  Anxis  is  situated  at  a  little  more  than  an  inch  in  front  of  the  ex- 
tremity of  the  coccyx.  The  interment  around  it  is  covered  with  hairs, 
and  is  thrown  into  numerous  radiated  plaits  which  are  obliterated  during 
the  passage  of  faK;es.  The  margin  of  Ae  anus  is  provided  with  an  abun- 
dance of  sebiparous  glands,  and  the  epiderma  may  be  seen  terminating  by 
a  fringed  and  scalloped  border,  at  a  few  lines  above  the  extremity  of  the 
opening. 

STRUCTURE  OF  THE  INTESTINAL  CANAL. 

The  pharynx  has  three  coats ;  a  mucous  coat,  a  fibrous  coat  derived 
from  the  pharyngeal  fascia,  and  a  muscular  layer.  The  wsophagus  has 
but  two  coats,  the  mucous  and  muscular.  The  stomach  and  intestines 
have  three,  mucous  and  muscular^  and  an  external  seroxcs  investment,  de- 
rived from  the  peritoneum. 

Mucous  Coat. — The  mucous  membrane  of  the  mouth  invests  the  whole 
internal  surface  of  that  cavity,  and  is  reflected  along  the  parotid,  submax- 
illary, and  sublingual  ducts,  into  the  corresponding  glands.  It  terminates 
anteriorly  upon  the  outer  margin  of  the  red  border  of  the  lips,  and  poste- 
riorly is  continuous  with  the  mucous  lining  of  the  pharynx.  The  mucous 
membrane  of  the  pharynx  is  continuous  with  the  mucous  lining  of  the 
Eustachian  tubes,  the  nares,  the  mouth,  and  the  larynx.  In  the  oesopha- 
gus it  is  thick,  very  loosely  connected  with  the  muscular  coat,  and  disposed 
in  longittidinnl  plica.  In  the  stomach  the  mucous  membrane  is  thm  and 
43* 


510 


MUCOUd   COAT. 


vascular  at  the  great  extremity,  and  becomes  thicker  an  J  lighter  in  CQloar 
towards  the  pyloric  extremity.  It  is  fonned  into  plaits  or  rug^^  which 
are  disposed  lor  the  most  part  in  a  longiitidinai  direction.  The  rug^  are 
most  numerous  towards  the  lesser  end  of  the  stomach ;  while  artiund  the 
cardiac  orifice  they  assume  a  radiated  arrangement.  At  the  pylorus  tiic 
mucous  membrane  forms  a  circular  or  spiral  fold  which  constitutes  a  put 
of  the  apparatus  of  the  pyloric  tmlve.  In  the  low^er  half  of  the  duodenum, 
ihe  whole  length  of  the  jejunum,  and  the  upper  part  of  tht^  ileum,  it  fonns 
valvular  folds  called  valvulfE conmvtntes^  which  are  several  lines  in  breadth 
in  the  lower  part  of  the  duodenum  and  upper  portion  of  tlie  jejunum,  and 
diminish  gradually  in  size  towards  each  extremity.  These  folds  do  not 
entirely  surround  the  cylinder  of  the  intestine,  but  extend  for  about  one- 
half  or  three-fourths  of  its  circimaference.  In  Ihe  lower  half  of  the  ileum 
the  mucous  lining  is  without  folds ;  hence  the  thinness  of  the  coats  of  this 

Fig.  223 .• 
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mtpstine  as  compared  with  the  jejunum  and  duodenum.  At  the  termloa' 
tion  of  the  ileum  in  the  caecum,  the  mucous  mtmbrane  forms  two  folds, 
which  are  strengthened  hy  the  muscular  coat,  and  project  into  the  escuiD* 
These  are  the  iko-cacal  valve  (valvula  Bauhini),  In  the  caecum  and  colon 
the  mucous  membrane  is  raised  into  crescentic  folds,  which  correspond 

*  A  veriical  section  of  the  ttnterior  pari<?tes  of  the  anus^  with  the  whole  oaiiiat  di«- 
|.tfiyed  Ml  a*  to  show  the  rclntinn»  of  ihe  »it«H.*uli  of  ihe  ifoiltlle  ffgioo«  tnct  their  nrtationi 
tc  the  siirroumliuK  p«»ft*,  Uieir  orifices  bcitig  mnrked  with  bristltts,  1, 1.  Columns  of  i!m 
rrotiirr.  2.  2»  RudiirtPnts  of  cotumni.  3.  tiiiernnl  tphinctcr.  A,  £xt<*rnAl  •pbioctec* 
♦V  Kudiriientnry  or  Jmpr'rreel  sncowli.  5,  5.  Rndintetl  fold»  of  the  jkin^  tcnfutinttaf  oa 
'^ti  flldBCO  ol  the  niiti's.     7.  A  bristle  tn  one  ot  die  tsctt— O* 
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with  the  sharp  edges  of  the  sacculi ;  and,  in  the  rectum,  it  forms  three 
valvular  folds,*  one  of  which  is  situated  near  the  commencement  of  thf 
intestine ;  the  second,  extending  from  the  side  of  the  tube,  is  placed  op- 
posite the  middle  of  the  sacrum ;  and  the  third,  which  is  the  largest  and 
most  constant,  projects  from  the  anterior  wall  of  the  intestine  opposite  the 
base  of  the  bladcler.  Besides  these  folds,  the  membrane  in  the  empty 
state  of  the  intestine  is  thrown  into  longitudinal  plaits,  somewhat  similar 
to  those  of  the  oesophagus ;  these  have  been  named  the  columns  of  the 
rectum.  The  mucous  membrane  of  the  rectum  is  connected  to  the  mus- 
cular coat  by  a  very  loose  areolar  tissue,  as  in  the  oesophagus,  f 

^udure  of  Mucous  Membrane, — Mucous  membrane  is  analogous  to 
the  cutaneous  covering  of  the  exterior  of  the  body,  and  resembles  that  tis- 
sue very  closely  in  its  structure.  It  is  composed  of  three  layers,  an  epithet 
fitun,  a  proper  mucouSy  and  n  fibrous  layer. 

The  Epithelium  is  the  epiderma  of  the  mucous  membrane.  Throughout 
the  pharynx  and  oesophagus  it  resembles  the  epiderma,  both  in  appear- 
ance and  character.  It  is  continuous  with  the  epiderma  of  the  skin  at  the 
margin  of  the  lips,  and  termmates  by  an  irregular  border  at  the  cardiac 
orifice  of  the  stomach.  At  the  opposite  extremity  of  the  canal  it  terminates 
by  a  scalloped  border  just  within  the  verge  of  the  anus.  In  the  mouth  it 
is  composed  of  laminae  of  cytoblasts,  cells,  and  polyhedral  scales  (fig.  209). 
Each  cell  and  each  scale  possesses  a  central  nucleus,  and  within  the  nu- 
cleus are  one  or  more  nucleus-corpuscles.  According  to  Mr.  Nasmyth,J 
the  deepest  lamina  of  the  epithelium  appears  to  consist  of  nuclei  (cytoblasts) 
only ;  in  the  next  the  investing  vesicle  or  cell  is  developed  ;  the  cells  by 
degrees  enlarge  and  become  flattened,  and  in  the  superficial  lamina;  are 
converted  into  thin  scales.  The  nuclei,  the  cells,  and  the  scales  are  con- 
nected together  by  a  glutinous  fluid  of  the  consistence  of  jelly,  which  con- 
tains an  smundance  of  minute  opaque  granules.  The  scsJes  of  the  super- 
ficial layer  overlap  each  other  by  their  mar^ns.  Dunng  the  natural 
functions  of  the  mucous  membrane  the  superficial  scales  exfoliate  continu- 
ally and  give  place  to  the  deeper  layers.  In  the  stomach  and  intestines  these 
bodies  are  pyriform  in  shape,  and  have  a  columnar  arrangement,  the  apices 
bein^  applied  to  tlie  papUlaiy  surface  of  the  membrane,  and  the  bases 
forming,  by  their  approximation,  the  free  intestinal  surface.  Each  column 
is  provided  with  a  central  nucleus  and  nucleus-corpuscle,  which  gives  its 
middle  a  swollen  appearance ;  and,  fi*om  the  transparency  of  its  structure, 
the  nucleus  may  be  seen  through  the  base  of  the  column,  when  examined 
fix)m  the  surface.  Around  the  circular  villi,  the  columns,  from  being 
placed  perpendicularly  to  the  surface,  have  a  radiated  arrangement.  The 
columnar  epithelium  is  produced,  in  the  same  manner  with  the  laminated 
epithelium,  in  cytoblasts,  cells,  and  columns,  and  the  latter  are  continuaUy 
hrown  off  to  give  place  to  successive  layers. 

*  Mr.  Hotuton,  **  On  the  Mucous  Membrane  of  the  Rectum."  Dublin  Hospital  Re- 
ports, TOl.  V. 

"f  The  spaces  between  the  columns  of  the  rectum  become  closed  at  the  anus  so  as  to 
form  a  series  of  pouches  represented  in  the  accompanying  cut  These  pouches  are 
sometimes  dilated  and  produce  a  disease  first  described  by  Dr.  Physick.  (See  Gibson's 
Surgery.)  The  mucous  membrane  of  the  rectum  is  connected  to  tho  muscuiar  ccat  by 
■  Tery  loose  cellular  tissue,  as  in  the  cssophai^s. — G. 

#  InrestiKBtions  into  the  structure  of  the  Epithelium,  presented  to  the  medical  section 
of  the  British  Medical  Association,  in  1839,  published  in  a  work  entitled  ••  Three  .Me 

I  ontbe  Development  of  the  teeth  and  epithelium,"  1841. 
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The  Proper  mucous^  or  Papillary  layer  is  analogous  to  the  papillary 
layer  of  the  skin,  and,  like  it,  is  the  formative  structure  by  which  the  epi- 
thelium Ls  produced.  Its  surface  presents  several  varieties  of  appearance 
^%'lien  examined  in  different  parts  of  its  extent.  In  the  stomach  it  forms 
polyhedral  cells,  into  the  floor  of  wh^ch  the  gastric  follicles  open.  In  The 
small  intestine  it  presents  numerous  minute,  projecting  papillae,  called 
villi.  I'he  villi  are  of  two  kinds,  cylindrical  and  laminated^  and  so  abun- 
dant, as  to  give  to  the  entire  surface  a  beautiful  velvety  appearance.  In 
the  large  intestine  the  surface  is  composed  of  a  fine  netwoik  of  minute 
polyhedral  cells,  more  numerous  than  tliose  of  the  stomach,  but  resem- 
bling them  in  receiving  the  secretion  from  numerous  perpendicular  fol- 
licles into  their  floors. 

The  Fibrous  layer  (sub-mucous,  nen-ous)  is  the  membrane  of  support 
1o  the  mucous  membrane,  as  is  the  corium  to  the  papillaiy  layer  of  the 
skin.  It  gives  to  the  mucous  membrane  its  strength  and  resistance,  is  but 
loosely  connected  with  the  mucous  layer,  but  is  firmly  adherent  ^to  the 
muscular  stratum,  and  is  called,  in  the  older  works  on  anatomy,  the 
^^  nervous  coat,^'* 

Glands. — In  the  loose  areolar  tissue  connecting  the  mucous  with  the 
fibrous  layer,  are  situated  the  glands  and  follicles  belonging  to  the  muccui 
membrane :  these  are  the — 

PharjTigeal  glands, 
(Esophageal  glands, 
Gastric  follicles. 
Duodenal  glands  (Brunner's), 
GlanduljB  solitariflB, 
GlandulflB  aggregataB  (Peyer's), 
Simple  follicles  (Lieberkuhn's). 

The  Pharyngeal  glands  are  situated  in  considerable  numbers  beneath 
tlie  mucous  membrane  of  the  phar)'nx,  particularly  around  the  posterior 
nares.  Two  of  these  glands,  of  larger  size  than  the  rest,  and  lobulated 
in  structure,  occupy  the  margin  of  the  opening  of  the  Eustachian  tube. 

Tht:  (Esophageal glands  are  small  lobulated  bodies,  situated  in  the  sub- 
mucous tissue,  and  opening  upon  the  surface  of  the  oesophagus  by  a  long 
excretory  duct,  which  passes  obliquely  through  the  mucous  membrane. 

The  Gastric  follicles  are  long  tubular  follicular  glands,  situated  perpm- 
ilicularly  side  by  side  in  every  part  of  the  mucous  membrane  of  the  sto* 
ninch.  At  their  terminations  they  are  dilated  into  small  lateral  pouches, 
which  jj^ive  them  a  clustered  appearance.  This  character  is  more  clearly 
exhibited  at  the  pyloric  than  at  the  cardiac  end  of  the  stomach.  They  arc 
intc»nded,  very  probably,  for  the  secretion  of  the  gastric  fluid. 

The  Duodennl^  or  B runner^ s*  glands ^  are  small  flattened  granular 
bodies,  compared  collectively  by  Von  Brunn  to  a  second  pancreas.  They 
rest'mble  in  stnicture  the  small  salivary  glands,  so  abundant  beneath  the 
niurous  membrane  of  the  mouth  and  lips ;  and,  like  them,  they  qjen 
upon  the  surface  by  minute  excretory  ducts.  They  are  limited  to  the 
(iiiodenum. 

The  Solitary  glands  are  of  two  kinds,  those  of  the  small  and  tho«  of 
the  large  intestine.     The  former  are  small  circular  patches,  suiroundeil 

•  John  Cotira'1  x'^n  Brunn  :  "Glandulip  Duorleni  sen  Pancreas  Secuniiarium/'  1711 
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hy  a  zone  or  wreath  of  simple  follicles.  ^Vhen  opened,  they  are  seen  to 
runsist  of  a  small  llattened  saceulnr  cavity,  contHUiing  a  mucnus  secretion, 
liiit  having  no  excretory  duct.  They  are  cliieily  foaud  in  the  lower  pari 
of  ihe  ileum.  The  solitary  q^lands  of  the  \iir^e  inlestine  are  most  iibundant 
m  the  ctBCum  and  appendix  caici ;  they  are  srnall  circular  prominences, 
(laltened  upon  the  surl^ice,  and  perforated  in  the  centre  by  a  minute  ex- 
cretory opening. 

The  Jiggre^ate^  or  Peytr'*9*  glandsj  are  situated  near  the  lower  end  of 
the  ileum,  and  occupy  tiiat  portion 

of  the  intestine  whicli  is  opposite  the  '^^^  ^^^'l 

attachment  of  the   raesentm*.     To 
the  naktjd  eye  they  present  the  ap- 
pearance of  oval  disks,  covered  wti)i 
smnll  irregular  fissures ;  but  with  the 
aid  of  the  microscope  they  are  seen 
to  be  composed  of  inimeruus  sm;ill   ll?:3^'^^  ^  V  ^^ 
circular  jjatches,  surrounded  by  sim-   *  "^— »  ^ 
pie  follicles,  like  the  solitary'  trlands 
of  the  small  intestine.     Each  patch 
corres[ionds  witli   a   flattencfl    and 
closed    sac,    situated    beneath    the 
membrane,  but  having  no  excretory 
opening,  and  the  interspace  between 
the  patches  is  occupied  by  flattened    ^MP^S 
villi. 

l*he  Simple  JhUtcles^  or  follicles  of  Lieberkiihn,  are  small  pouclies  of 
the  mucous  layer,  dispersed  in  immense  numbers  over  every  part  of  the 
mucous  metnbrane. 

Muscular  Coat. — The  muscular  coat  of  the  pharynx  consists  of  five 
pairs  of  muscles,  which  have  been  already  described.  The  mnsi'Mhircoat 
of  the  rest  of  the  alimentary  canal  is  composed  of  two  planes  of  fibres,  aa 
external  longitufiimtl^  and  an  internal  ci radar. 

The  (Emphasis  is  very  muscular;  its  longitudinal  fibres  are  continuous 
above  with  the  pharynx,  and  are  attached  in  front  to  the  vertical  ridtre  on 
the  posterior  surface  of  the  cricoid  cartilage ;  the  uppermost  circular  fibres 
are  also  attached  to  the  cricoid  carliJage.  Below,  both  sets  of  fibres  are 
continued  upon  the  stomach. 

Besides  the  fibres  possessed  by  the  nesnphagus  in  common  with  the  rest 
of  the  alimenlaj)'  canal,  two  ^rpecial  muscles  have  been  described  by  HyrtI 
unrler  the  names  of  Broncho-ccsophac^eal  and  Pleuro-opsophj^^eal.  The 
Bfoncho-msophagenl  muscle  arises  as  a  broad  fasciculus  from  tlie  posterior 
gsiirface  of  the  left  bronchus,  and  is  lost,  after  a  course  of  two  or  three 
inches  in  length,  among  the  longitudinal  fibres  of  the  left  side  of  the  ceso 
phagus.  I'he  Phuro^a^sophageal  imiscle  arises  from  the  l<*ft  wall  of  the 
posterior  mediastinum  behind  the  commencement  of  the  descending  aortn, 
and  curves  around  that  vessel  to  mingle  its  fibres  witli  tlie  longitudina* 
fibres  of  the  cBSophagus, 

•John  Cotiracl  Peyer,  nn  anatoiniM  nf  Sclixiffhausen.  in  Swit3ier)nn«t.  IIjs  essay^  ''D«* 
G!itndiilis  liiteartinofuiii,''  was  pubtistlied  hi  1677. 

I  Pf>r!inn  nf  one  of  ihe  ]mtclifi»  c»r  Payer's  srlnmls  from  ibc  end  cf  the  iletirn  i  hJghJ/ 
magniUtftl.     Tli^  viUi  are  also  aI^m  n. — (/JofAm) 
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On  the  Simnach  the  longitudinal  fibres  are  most  apparent  along  thr 
le«»er  curve,  and  the  circular  at  the  smaller  end.  At  the  pylorus  the  lallrr 
are  aggregated  into  a  thick  circular  ring,  \\hich,  with  the  spiral  fold  of 
inucou!*  membrane  found  in  this  situation,  constitutes  ihe  piilnrir  nalvr. 
At  the  i^reat  end  of  the  stomach  a  new  order  of  fibrt'S  is  introduced,  hav- 
ing for  iheir  object  to  strengthen  and  compress  that  extremity  of  the  organ, 
Tiiey  are  directed  more  or  less  horizontally  from  the  ^rrat  end  towarcht 
the  Ifsser  end,  and  are  geoerally  lust  iipon  the  sides  of  the  stomach  at 
about  il8  middle ;  these  are  the  obliijue  ^bres. 

The  Small  intesfim  is  provided  with  both  layers  of  fibres,  equally  dis- 
tributed over  the  entire  siiiface.  At  tlve  termination  of  the  ileum  the  cir- 
cular iihrf  s  are  continued  into  the  two 
folds  of  the  ileo-ca'cal  valve,  while  the 
longitudinid  fibres  pass  onwards  to  the 
large  inte^^tine.  In  llie  large  ifdettm* 
llie  longitudinal  fibres  commence  st 
the  appendix  vermifarmis  and  are  col- 
lected into  three  bands,  an  anterior, 
broadj  and  two  posterior  and  narrower 
bnnds.  These  bands  are  nearly  one- 
half  shorter  than  the  inlehlinr^  and 
serve  to  maintain  the  sacculated  istnif- 
ture  which  is  charricteristic  of  the 
ctecutn  and  colon.  In  the  de^cmdhi^ 
colon  the  poslt*rior  bands  usually  uniie 
and  form  a  single  band.  From  this 
point  the  bands  are  continued  dowii* 
wards  upon  the  sigmoid  tk-xure  to  tb<f 
rectum,  around  whifh  they  spread  mjt 
and  form  a  I  luck  and  very  muscular 
longitudinal  layer,  The  circuhir  libm 
in  the  caecum  and  colon  are  exceed- 
ingly thin ;  in  the  rectum  they  are 
thicker,  and  at  its  lower  extremity  they  are  aggregated  into  the  thirk  mus- 
cular ring  which  is  known  as  the  internal  sphincter  ani.  BetweiMj  the 
latter  and  the  mucous  membrane  are  several  narrow  fasciculi  of  longttndj* 
nal  muscular  fibres,  somewhat  more  tlian  an  inch  in  length,  which  have 
been  described  by  Horner  of  Philadelphia. 

Sraous  Coat» — ^The  pharynx  and  (psophagus  have  no  corering  of 
jserous  membrHne.  The  vdimentary  canal  within  the  abdomen  has  a  setoua 
layer,  derived  (rom  the  peritoneum. 

•  A  rerticnl  Aeciion  of  the  par»<»tei  of  the  ftnut,  passing  ihronifti  ih«  mUItlle  tin*  of 
oneof  tbr  column*  of  the  rectum,  unci  ihf^  neighbouring  parti.    1.  The  ii  r, 

With  it*  orfhetl  fibres*   tr«n«ver»ely  iMvided.     2,  2.  The  plane  of  av 
nuiMTulnr  ctmU  fliniilHtly  tlivicTetl,     3  The  point  of  greBte^l  rorrr^-  •  I 

iphincier     4   The  cxternnl  ^plMoeter.     0.  The  point  of  grentv^t  • 

niijw'le*    n.  The  p\nm*  of  longiturlinnl  fibres  of  the  mu»ctjjnr  cow*,        _  ^ 

7,  i^nw«  of  Uiese  fibre*  lerrnirmting  in  the  iulernal  iphirivter,  &,  Other*,  UBrnnnwuntf  in 
The  exiemiit  fphiric*ler.  9.  The  remaining  JonKiuiJinal  fibre*,  collected  into  n  ^^^m^r^-m 
tlinrvuft  f«s<*ieulu»,  pnsstni  over  ibe  lower  morjcin  of  the  ioterniil  sphim'W'r,  i*  '    * 

ipwnrd  within  the  dupbentiiro  nf  the  eoltinw.     10.  Tbete  reverted  ftbre^n,  "^ 

ing  miitcular,  and  termitmiing  in  the  miiootis  oo*t*  1 1.  Tht  mu/csotii  cottL  r<i.  A  br\Ai9 
^n  one  o''  ihe  mca. — G* 
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The  Stomach  is  completely  surrounded  by  peritoneum,  excepting  along 
the  line  of  junction  of  the  great  and  lesser  omentum.  The^r*^  or  oblique 
portion  of  tlie  duodenum,  is  also  completely  included  by  the  serous  rnem- 
brane,  with  the  exception  of  the  points  of  attachment  of  the  omenta.  The 
descending  portion  has  merely  a  partial  covering  on  its  anterior  surface. 
The  transverse  portion  is  also  behind  the  peritoneum,  being  situated  be- 
tween the  two  layers  of  the  transverse  meso-colon,  and  has  but  a  partial 
covering.  The  rest  of  the  small  intestine  is  completely  invested  by  it, 
excepting  along  the  concave  border  to  which  the  mesentery  is  attached. 
The  OBCum  is  more  or  less  invested  by  the  peritoneum,  the  more  frequent 
disposition  being  that  in  which  the  intestine  is  surrounded  for  three-fourths 
only  of  its  circumference.  The  ascending  and  the  descending  colon  are 
covered  by  the  serous  membrane  only  in  front.  The  transverse  colon  is 
invested  completely,  with  the  exception  of  the  lines  of  attachment  of  the 
greater  omentuip  and  transverse  meso-colon.  And  the  siginaid  Jlexwre  is 
entirely  surrounded,  with  the  exception  of  the  part  corresponding  with  the 
junction  of  the  left  meso-colon.  The  upper  third  of  the  rectum  is  com- 
pjetely  enclosed  by  the  peritoneum ;  the  middle  third  has  an  anterior 
covering  only,  and  the  inferior  third  none  whatsoever. 

Vessels  and  JSTerves. — The  Arteries  of  the  alimentary  canal,  as  they 
supply  the  tube  from  above  downwards,  are  the  pterygo-palatine,  ascend- 
ing phar)'ngeal,  superior  thyroid,  and  inferior  thyroid,  in  the  neck  ;  oeso- 
phageal, in  the  thorax ;  gastric,  hepatic,  splenic,  superior  and  inferior 
mesenteric,  in  the  abdomen ;  and  inferior  mesenteric,  iliac,  and  internal 
pudic,  in  the  pelvis.  The  veins  from  the  abdominal  alimentery  canal 
unite  to  form  the  vena  portse.  The  lymphatics  and  lacteals  open  into  the 
thoracic  duct. 

The  Mrves  of  the  phaiynx  and  oesophagus  are  derived  from  the  glosso- 
pharyngeal, pneumogastric,  and  sympathetic.  The  nerves  of  the  stomach 
are  the  pneumogastric,  and  sympathetic  branches  from  the  solar  plexus ; 
and  those  of  the  intestinal  canal  are  the  superior  and  inferior  mesenteric 
and  hypogastric  plexuses.  The  extremity  of  the  rectum  is  supplied  by 
the  inferior  sacral  nerves  from  the  spinal  cord. 

THE  LIVER. 

The  liver  is  a  conglomerate  gland  of  large  size,  appended  to  the  ali- 
mentary canal,  and  performing  the  double  office  of  separating  impurities 
from  the  venous  blood  of  the  chylo-poietic  viscera  previously  to  its  return 
into  the  general  venous  circulation,  and  of  secreting  a  fluid  necessary  to 
chylification,  the  bile.  It  is  the  largest  organ  in  the  body,  weighing  about 
four  pounds,  and  measuring  through  its  longest  diameter  about  tvvelve 
inches.  It  is  situated  in  the  right  hypochondriac  region,  and  extends 
across  the  epigastrium  into  the  left  hypochondriac,  frequently  reaching,  by 
its  left  extremity,  the  upper  end  of  the  spleen.  It  is  placed  obliquely  in 
the  abdomen ;  its  convex  surface  looking  upwards  and  forwards,  and  the 
concave  downwards  and  backwards.  The  anterior  border  is  sharp  and 
free,  and  marked  by  a  deep  notch,  and  the  posterior  rounded  and  broad. 
It  is  in  relation,  superiorly  and  posteriorly,  with  the  diaphragm  ;  and  infe- 
riorly,  with  the  stomach,  ascending  portion  of  the  duodenum,  transverse 
colon,  right  supra-renal  capsule,  and  rig^>t  kidney ;  and  corresponds,  by 
its  free  border,  with  the  lower  margin  of  the  ribs. 
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<his  point,  the  portal  vein.  At  their  entrance  into  the  transverse  fissure  the 
branches  of  the  hepatic  duct  are  the  most  anterior,  next  those  of  the  artery, 
and  most  posteriorly  the  portal  vein. 

The  Fissure  for  the  gall-bladder  is  a  shallow  fossa  extending  forwards, 
parallel  with  the  longitudinal  fissure,  from  the  right  extremity  of  the  trans- 
verse fissure  to  the  free  border  of  the  liver,  where  it  firequently  forms  a 
notch. 

The  Fissure  for  the  vena  cava  is  a  deep  and  short  fissure,  occasionally 
a  circular  tunnel,  which  proceeds  from  a  little  behind  the  right  extremity 
of  the  transverse  fissure  to  the  posterior  border  of  the  liver,  and  lodges  the 
inferior  vena  cava. 

These  five  fissures  taken  collectively  resemble  an  inverted  y,  the  base 
corresponding  with  the  free  margin  of  the  liver,  and  the  apex  with  its  pos- 
terior border.  Viewing  them  in  this  way,  the  two  anterior  branches  re- 
present tlie  longitudinal  fissure  on  the  left,  and  the  fissure  for  the  gall* 
bladder  on  the  right  side ;  the  two  posterior,  the  fissure  for  the  ductus 
venosus  on  the  lell,  and  the  fissure  for  the  vena  cava  on  the  right  side ; 
and  the  connecting  bar,  the  transverse  fissure. 

l^obes, — The  Right  lobe  is  four  or  six  times  larger  than  the  left,  from 
which  it  is  separated,  on  the  concave  surface,  by  the  longitudinal  fissure, 
and,  on  the  convex,  by  the  longitudinal  ligament.  It  is  marked  upon  its 
under  surface  by  the  transverse  fissure,  and  by  the  fissures  for  the  gall- 
bladder and  vena  cava ;  and  presents  three  depressions,  one,  in  front,  for 
the  carve  of  the  ascending  colon,  and  two,  behind,  for  the  right  supra- 
renal capsule  and  kidney. 

Tlie  Lpfl  lobe  is  small  and  flattened,  convex  upon  its  upper  surface,  and 
concave  below,  where  it  lies  in  contact  with  the  anterior  surface  of  the 
stomach.  It  is  sometimes  in  contact  by  its  extremity  with  the  upper  e^d 
of  tlie  spleen,  and  is  in  relation,  by  its  posterior  border,  with  the  cardiac 
orifice  of  tlie  stomach  and  left  pneumogastric  nerve. 

The  Lobus  quadraius  is  a  quadrilateral  lobe  situated  on  the  under  sur- 
face of  the  right  lobe  ;  it  is  bounded,  infrord^  by  the  free  border  of  the 
liver;  behind^  by  the  transverse  fissure ;  to  the  righty  by  the  gall-bladder: 
and  to  the  lefl^  by  the  longitudinal  fissure. 

The  Lnbus  Spigelii*  is  a  small  triangular  lobe,  also  situated  on  the  under 
surface  of  the  right  lobe :  it  is  bounded,  in  front  j  by  the  transverst*  fissure  ^ 
and,  on  the  sides,  by  the  fissures  for  the  ductus  venosus  and  vena  cava. 

The  Jjobus  caudatus  is  a  small  tail-like  appendage  of  the  lobus  Spigelii, 
from  which  it  runs  outwards  like  a  crest  into  the  right  lobe,  and  serves  to 
separate  the  right  extremity  of  the  transverse  fissure  from  the  commence- 
ment of  the  fissure  for  the  vena  cava.  In  some  persons  this  lobe  is  well 
marked,  in  others  it  is  small  and  ill-define^* 

Reverting  to  the  comparison  of  the  fissures  with  an  inverted  y^  i^  ^"21 
be  observed,  that  the  quadrilateral  interval,  in  front  of  the  transverse  bar, 
represents  the  lobus  quadratus ;  the  triangular  space  behind  the  bar,  the 
lobus  Spigelii ;  and  the  apex  of  the  letter,  the  point  of  union  between  the 
inferior  vena  cava  and  the  remains  of  the  ductus  venosus. 

Vessels  and  J^erves. — The  vessels  entering  into  the  structure  of  the  liver 
are  also^ive  in  number;  they  are  the 

»  Adrian  Spigel.  a  Bclginn  physician,  professor  at  Padna  after  Casseriiis  in  Ifilft.  If« 
isdi^ned  consiiderable  importance  to  this  Uttle  lobe,  but  it  had  been  deBcribed  br  Sjl- 
vius  full  »ixt/  years  before  his  time. 
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Hepatic  artery,  Hepatic  ducts, 

Portal  vein,  Lymphatics. 

Hepatic  veins. 

The  Hepatic  artery ,  portal  veirij  and  hepatic  duct  enter  the  liver  at  the 
transverse  fissure,  and  ramify  through  portal  canals  to  every  part  of  the 
organ ;  so  that  their  general  direction  is  fi'om  below  upwards,  and  from 
the  centre  towards  the  circumference. 

The  Hepatic  veins  commence  at  the  circumference,  and  proceed  from 
before  backwards,  to  open  into  the  vena  cava,  on  the  posterior  border  of 
the  liver.  Hence  the  branches  of  the  two  veins  cross  each  other  in  their 
course. 

The  portal  vein,  hepatic  artery,  and  hepatic  duct  are  moreover  enve- 
loped in  a  loose  areolar  tissue,  the  capsule  of  Glisson,  which  permits  them 
to  contract  upon  themselves  when  emptied  of  their  contents  ;  the  hepatic 
veins,  on  the  contrary,  are  closely  adherent  by  their  parietes  to  the  surface 
of  the  canals  in  which  they  run,  and  are  unable  to  contract.  By  these 
characters  the  anatomist  is  enabled,  in  any  section  of  the  liver,  to  distin- 
guish at  onse  the  most  minute  branch  of  the  portal  vein  from  an  hepatic 
vein :  the  former  will  be  found  more  or  less  collapsed,  and  always  accom- 
panied by  an  artery  and  duct,  and  the  latter  widely  open  and  solitary. 

The  Lymphatics  of  the  liver  are  described  in  the  Chapter  dedicated  to 
those  vessels.  • 

The  J^Terves  of  the  liver  are  derived  from  the  systems  both  of  animal 
and  organic  life ;  the  former  proceed  from  the  right  phrenic  and  pneumo- 
gastric  nerves,  and  the  latter  from  the  hepatic  plexus. 

Structure  and  Minute  Anatomy  of  the  liver. 

The  liver  is  composed  of  lobules^  of  a  connectmg  medium  called  G/w- 
fon's  capsuUy  of  the  ramifications  of  the  portal  veiuy  hepatic  dtict^  hepatic 
artery y  hepatic  veins y  lymphatics ^  and  nerves ^  and  is  enclosed  and  retained 
in  its  situation  by  the  peritoneum. 

The  Lobules  are  small  granular  bodies,  of  about  the  size  of  a  millet 
seed,  of  an  irregular  form,  and  presenting  a  number  of  rounded  promi- 

Fig.  228 .•  Fig.  229.t 


•  The  lobules  of  the  liver.  The  lobules  as  they  are  seen  upon  the  surface  of  the 
liver,  or  when  divided  transversely.  1.  The  intralobular  vein  in  the  centre  of  each 
lobule.     2.  The  interlobular  fissure.     3.  The  interlobular  space. 

f  A  lonfcitudinal  section  of  two  lobules.  1.  A  superficial  lobule,  terminating  abruptly^ 
tnd  resembling  a  section  at  its  extremity.  2.  A  deep  lobule,  showing  the  foliated  ap 
pearance  of  its  section.  3.  The  interlobular  vein,  with  its  converging  venules ;  the  veiu 
ternnnates  in  a  sublobular  vein.     4.  The  external,  or  capsular  surface  of  the  lobule. 
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nences  on  tlieir  surface,  Wheo  dividcJ  lon^tudiually,  ibey  have  n  full- 
att'd  appeanuice,  arid  transversely,  a  polygonal  outline,  with  sharp  or 
rounded  ;iiigles,  according  to  tiie  smallt^r  or  fTreater  quantity  of  Gli&son's 
capsule  cunlaint'd  in  the  liver.  Each  lobule  lii  divided  upon  its  extcfior 
into  a  base  and  a  capsular  siirface.  The  bfue  corresponds  witli  one  irx- 
treinity  of  the  lobule^  is  flattened,  and  rests  upon  an  hepatic  vein,  which 
is  tlience  named  stddohular.  The  capsular  surface  includes  the  rest  of  the 
peri[)iiery  of  the  lobule,  and  has  received  i(s  designation  from  being  en- 
closed  in  an  areolar  capsule  derived  from  die  capsule  of  Giisson,  h\  the 
centre  of  each  lobule  is  a  small  vein,  the  iaifalobular^  wliich  is  formed  by 
tlie  convergence  of  six  or  eight  minute  venules  from  the  rounded  promi- 
nences of  the  periphery.  The  intndobuhir  vein  thus  constituted  lakes  its 
course  ihrougli  the  centre  of  the  longitudinal  axis  of  the  lobtile,  pierces 
the  middle  of  its  base,  and  opens  into  tlie  sublohular  vein.  Tl»e  periphery 
of  the  lobule,  wiih  the  exception  of  its  base,  which  is  always  closely  at- 
taclied  to  a  sublobular  vein,  is  connected  by  means  of  its  areolar  capsule 
with  the  capsuhir  surlaces  of  surroundirig  lohules.  The  interval  between 
the  lobules  is  the  iV//cri<;Atz/i^rJSfV.?«n>,  and  the  angular  interstices  fonned 
by  tlie  apposition  of  several  lobules  are  the  ijitetlolndnr  sjiacesl 

The  lobules  of  die  centre  of  the  liver  are  angidar,  and  somewhat  smaller 
than  diose  of  the  surface,  from  the  greater  compression  to  which  tliey  an? 
submitted.  The  superficial  lobides  nre  incompl^jte,  and  give  to  the  sur- 
face of  the  organ  die  appearance  and  all  die  advantages  resulting  from  an 
examination  of  a  transverse  section, 

*'  Each  lobule  is  composed  of  a  plexus  of  biliar}^  ducts,of  a  venous  plexus, 
formed  by  branches  of  the  portal  vein,  of  a  branch  (intnJobular),  of  an 
hepatic  vein,  and  of  minute  arteries ;  nerves  and  absorbents,  it  is  to  be  pre* 
Slimed,  also  enter  into  their  formation,  but  cannot  be  traced  into  them." 
**  Examined  with  the  microscope,  a  lobule  is  apparently  composed  of  nume- 
rous minute  bodies  of  a  yellowish  colour  and  of  various  forms,  connected 
with  each  other  by  vessels*   These  minute  bodies  are  tiie  acini  of  Malpighi.'' 

'*  If  an  uninjecled  lobule  be  exa- 
rained  and  contrasted  witli  an  injected 
lobule,  it  will  be  found  that  the  acini 
of  Ma!pighi  in  the  former  are  identi- 
cal with  the  injected  lobular  bUiaij 
plejcus  in  the  latter,  and  llie  blood* 
vessels  in  both  will  be  easily  dt 
guished  from  tlie  ducts. "f 

Glisson''$  ctrpsule  is  the  areolo- 
fibrous  tissue  which  envelopes  the  he- 
patic arter),  portal  vein,  and  hepatic 
duct,  during  die ir  passage  through  the 
right  border  of  the  lesser  omentuoti 
and  which  continues  to  surround  tliem 
to  dieiir  ultimate  distribution  in  the 
substance  of  the  lobules.    It  forms  far 

•  Horizontal  fraction  of  thre>e  luperfioial  ]obu]e«»  ihowiag  the  two  priacipiU  MftmnM 
Dl  bttmdl- vessel 9. — (^Kurnan.) 

I  The  Anatomy  er>d  PJiyaiolojry  of  ilie  hiym,  by  Mf,  Kierniin,  Phil.  Tmii*.  lU, 
jfom  which  lUh  unrl  *he  oUicr  pRfugraplis  witliin  inverted  uotntua«|  on  Ui«  ttruciiafv 
Uie  lirer,  are  quottnl 


Fig,  230  * 
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each  lobule  a  distinct  capsule,  which  invests  it  on  all  sides  with  the  ex- 
ception of  its  base,  coniiects  all  the  lobules  together,  and  constitutes  the 
proper  capsule  of  the  entire  organ.  But  Glisson's  capsule  is  not  mere 
areolar  tissue ;  "  it  is  to  the  liver  what  the  pia  mater  is  to  the  brain  ;  it  is  a 
cellulo-vascular  membrane,  in  which  the  vessels  divide  and  subdivide  to 
an  extreme  degree  of  minuteness ;  which  lines  tlie  portal  canals,  forming 
sheaths  for  the  larger  vessels  contained  in  them,  and  a  web  in  which 
the  smaller  vessels  ramify ;  which  enters  the  interlobular  fissures,  and  with 
the  vessels  forms  the  capsules  of  the  lobules ;  and  which  finally  ent(»rs  the 
lobules,  and  with  the  blood-vessels  expands  itself  over  the  secreting  biliary 
duels."  Hence  arises  a  natural  division  of  the  capsule  into  three  portions, 
a  V  ginalj  an  interlobuiar,  and  a  lobular  portion. 

'nie  vaginal  portion  is  that  which  invests  the  hepatic  artery,  hepatic 
duct,  and  portal  vein,  in  die  portal  canals ;  in  the  larj^er  canals  it  com- 
pletely surrounds  these  vessels,  but  in  the  smaller  is  situated  only  on  that 
side  which  is  occupied  by  tlie  artery  and  duct.  The  interlobular  portion 
occupies  the  interlobular  fissures  and  spaces,  and  the  lobular  portion  forms 
the  supporting  tissue  to  the  substance  of  the  lobules. 

The  Portal  veiny  entering  the  liver  at  the  transverse  fissure,  ramifies 
through  its  structure  in  canals,  which  resemble,  by  their  surfaces,  the  ex- 
ternal superficies  of  the  liver,  and  are  foaned  by  the  capsular  surfaces  of 
the  lobules.  These  are  the  portal  canals,  and  contain,  besides  the  portal 
vein  with  its  ramifications,  the  artery  and  duct  with  their  branches. 

In  the  larger  canals,  the  vessels  are  separated  from  the  parietes  by  a 
web  of  Glisson's  capsule ;  but,  in  the  smaller,  the  portal  vein  is  in  contact 
with  the  surface  of  the  canal  for  about  h^o-thirds  of  its  cylinder,  the  oppo- 
site third  being  in  relation  with  the  artery  and  duct  and  their  investing 
capsule.  If,  merefore,  the  portal  vein  were  laid  open  by  a  longitudinal 
incision  in  one  of  these  smaller  canals,  the  coats  being  transparent,  the 
outline  of  the  lobules,  bounded  by  their  interlobular  fissures,  would  be  as 
distinctly  seen  as  upon  the  external  surface  of  the  liver,  and  the  smaller 
venous  branches  would  be  observed  entering  the  interlobular  spaces. 

The  branches  of  the  portal  vein 
are,  the  vaginal,  interlobular,  and  ^^k-  231.* 

lobular.     The  vaginal  branches 
are  those  which,  being  given  off 
in  the  portal  canals,  have  to  pass 
through  the  sheath  (vagina)  of 
Glkson*s  capsule,  previously  to 
entering  the  interlobular  spaces.    <^^^i^   ^ 
In  this  course  they  form  an  intri-  *,  J^4i>ij 
cate  plexus,  the  vaginal  plexus ^  "   '^- 
which,  depending  for  its  exist-  ^_.^, 

ence  on  the  capsule  of  Glisson,  ^^~i 

necessarily  surrounds  the  vessels, 
as  does  that  capsule  in  the  larger  canals,  and  occupies  the  capsular  side 
only  in  the  smaller  canals,  ihe  interlobular  branches  are  given  off  from 
the  va^nal  portal  plexus  where  it  exists,  and  directly  from  the  portal 
veins,  in  that  part  of  the  smaller  canals  where  the  coats  of  the  vein  are  in 
contact  with  the  walls  of  the  caual.     They  then  enter  the  interlobular 

*  Horizontal  section  of  iwo  superficial  lobules,  showing  interlobular  plexus  of  biliary 
dasti. — (KUman.) 
44* 
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Spaces  and  divide  into  branches,  which  cover  %vith  their  ramifical 

every  part  of  tlie  surface  of  the  lobules,  with  the  exception  of  their  bases 

and  those  extremities  of  the  superficial  lobules  which  appear  upon  the 

urfaces  of  the  liver.  The  interlobuhu-  veins  communicate  freely  with  each 

ther,  and  with  the  corresponding  veins  of  adjoining  fissures,  and  es1abli5h 

general  portal  anastomosis  throughoyl  the  entire  liver.  The  lobular 
trundles  are  derived  from  the  interlobular  veins;  iliey  form  a  plexus  witli* 
in  each  lobule,  and  converge  from  the  circumference  towards  the  ce]itn% 
where  titey  terminate  in  the  minute  radicles  of  the  intralobular  vdn. 
"  This  pk^xus,  interposed  between  the  iiiterlobalar  portal  veins  and  the 
mtralobular  hepatic  vein,  constitutes  the  venous  part  of  the  lobule,  and 
may  be  calkul  tlie  hbtdar  veiwus  plexus. ^^  The  irregular  islets  of  ihe  sub- 
stance of  the  lubules,  seen  between  the  meshes  of  this  plexus  by  m^nsof 
the  microsrope,  are  the  acini  of  Malpiglii,  and  are  portions  of  the  lobular 
biliary  plexus. 

I'he  portal  vein  returns  the  venous  blood  from  the  chylopoietic  visceRi, 
to  be  circulated  through  the  lobules  ;  it  also  receives  the  venous  blood 
whicii  results  from  tlie  distribution  of  the  hepatic  artery. 

The  He/Mific  fluct^  entering  the  liver  at  the  tnmsverse  fissure,  divides 
into  branches,  which  ramify  through  die  portal  canals,  with  ibe  portal  veia 
and  hepatic  artery,  to  terminate  in  the  substance  of  tlie  lobules.  Its 
branches,  like  those  of  the  portal  veiiij  are  vaginal,  interlobular,  and 
lobular. 

The  Vae^nal  branehi's  ramify  through  the  capsule  of  Glisson,  and  fonn 
a  vng'mal  biliary  pkxiis^  which,  like  the  vaginal  portal  plexus,  surrounds 
the  vessels  in  the  large  canals,  but  is  deficient  on  that  side  of  the  snmllrr 
canals  near  which  the  duct  is  placed.  The  branches  given  off  bv  the 
vaginal  biliary  plexus  are  interlohidar  and  lobular.  The  interlohiUitr 
bra  fishes  proceed  from  the  vaginal  biliary  plexus  where  it  exists,  and 
directly  from  the  hepatic  duct  on  that  side  of  the  smaller  canals  agBitist 
which  the  duct  is  placed.  They  enter  the  interlobular  spaces,  and  ramify 
upon  the  ca[)sular  surface  of  the  lobules  in  the  interlobular  fissures,  where 
diey  comnurntcute  freely  with  each  other.  The  lobular  dttcts  are  deriveil 
chiefly  from  the  interlobular;  but  to  those  lobules  forming  the  walls  of  lh€ 
portal  canals,  liiey  pass  directly  from  the  vaginal  plexus.  They  enter  the 
lobule,  and  ftirm  a  plexus  in  its  interior,  the  lobular  biliary  plexus,  which 
constitutes  the  principal  part  of  the  substance  of  the  lobule.  The  ducts 
tenninate  either  in  loops  or  in  ca?cal  extremities. 

The  coats  of  the  ducts  are  very  vascular,  and  are  supplied  ^*ith  a  mr 
ber  of  mucous  follicles,  which  are  distributed  iiTegularly  in  the  larger,  b 
are  arranged  in  two  parallel  longitudinal  rows  in  the  smaller  ducts. 

The  Ilejmtic  ariery  enters  the  liver  with  the  portal  vein  and  hepatic 
duct,  and  ramifies  with  those  vessels  through  the  portal  canals.  Ifi 
bratiches  are  the  vaginal,  inti^rlobular,  and  lobular.  The  vaginal brancM^^ 
like  those  of  the  portal  vein  and  hepatic  duct,  form  a  vaginal  plejmn,  which 
exists  throughout  the  whole  extent  of  the  portal  canals,  with  the  exception 
of  thai  side  of  the  smaller  canals  which  corresponds  widi  the  artery.  The 
interlobular  braivches^  arising  from  the  vaginal  plexus  and  from  the  parietal 
siiie  of  the  artery  (in  the  smaller  canals),  ramify  through  the  interlobular 
fissures,  and  are  principally  distributed  to  the  coats  of  tlie  interlobular 
ducts, 

**  From  the  superficial  interlobular  fissures  small  arteries  emeTg^,  aiifl 
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mnify  in  the  proper  capsuUy  on  the  convex  and  concave  surface  of  the 
Jiver,  and  in  the  ligaments.  These  are  the  capsular  arteries, ^^  Where 
die  capsule  is  well  developed,  ^^  these  vessels  cover  the  surfaces  of  the 
liver  with  a  beautiful  plexus,"  and  "  anastomose  with  branches  of  die 
phrenic,  internal  mammary,  and  supra-renal  arteries,". and  with  the  epi- 
gastric. 

The  Lobular  branches y  extremely  minute  and  few  in  number,  are  the 
nutrient  vessels  of  the  lobules,  and  terminate  in  the  lobular  venous  plexus. 

All  the  venous  blood  resulting  from  the  distribution  of  the  hepatic 
artery,  even  that  from  the  vasa  vasorum  of  the  hepatic  veins,  is  returned 
into  the  portal  vein. 

The  Hepatic  veins  commence  in  the  substance  of  each  lobule  by  minute 
venules,  which  receive  the  blood  from  the  lobular  venous  plexus,  and 
converge  to  form  the  intralobular  vein.  The  intralobular  vein  passes 
through  the  central  axis  of  the  lobule,  and  through  the  middle  of  its  base, 
to  terminate  in  a  sublobular  vein  ;  and  the  union  of  the  sublobular  veins 
constitutes  the  hepatic  trunks,  which  open  into  the  inferior  vena  cava. 
The  hepatic  venous  system  consists,  therefore,  of  three  sets  of  vessels ; 
intralobular  veins,  sublobular  veins,  and  hepatic  trunks. 

The  Sublobular  veins  are  contained  in  canals  formed  solely  by  the  bases 
of  the  lobules,  with  which,  from  the  absence  of  Glisson's  capsule,  they  are 
in  immediate  contact.  Their  coats  are  thin  and  transparent ;  and,  if  they 
be  laid  open  by  a  longitudinal  incision,  the  bases  of  the  lobules  will  be 
distinctly  seen,  separated  by  interlobular  fissures,  and  perforated  throu^ 
the  centre  by  the  opening  of  the  intralobular  vein. 

The  Hepatic  trunks  are  formed  by  tlie  union  of  the  sublobular  veins ; 
they  are  contained  in  canals  (hepatic-venous)  similar  in  structure  to  the 
portal  canals,  and  lined  by  a  prolongation  of  the  proper  caj)sule.  They 
proceed  from  before  backwards,  and  terminate,  by  two  large  openings 
(corresponding  to  the  right  and  left  lobe  of  the  liver)  and  several  smaller 
apertures,  in  the  inferior  vena  cava. 

Summary. — The  liver  has  been  ^own  to  be  composed  of  lobules  ;  the 
lobules  (excepting  at  their  bases)  are  invested  and  connected  together, 
the  vessels  supported,  and  the  whole  organ  enclosed,  by  Glisson^s  capsule, 
and  they  are  so  arranged,  that  the  base  of  every  lobule  in  the  liver  is  in 
contact  widi  an  hepatic  vein  (sublobular). 

The  Portal  vein  distributes  its  numberless  branches  through  portal 
canals,  which  are  channeled  through  every  part  of  the  organ ;  it  brings  the 
returning  blood  from  the  chylopoietic  viscera ;  it  collects  also  the  venous 
blood  from  the  ultimate  ramifications  of  the  hepatic  artery  in  the  liver 
itself.  It  gives  off  branches  in  the  canals,  which  are  called  vaginal,  and 
form  a  venous  vaginal  plexus ;  these  give  off  interlobular  branches ,  and 
the  latter  enter  the  lobules  and  form  lobular  venous  plexuses,  firom  the 
blood  circulating  in  which  the  bile  is  secreted. 

The  Bile  in  the  lobule  is  received  by  a  network  of  minute  ducts,  the 
lobular  bUiary  plexus  ;  it  is  conveyed  from  the  lobule  into  the  interlobular 
ducts ;  it  is  thence  poured  into  the  biliary  vaginal  plexus  of  the  portal 
canals,  and  thence  into  the  excreting  ducts,  by  which  it  is  carried  to  the 
duodenum  and  gall-bladder,  after  being  mingled  in  its  course  with  the 
mucous  secretion  from  the  numberless  muciparous  follicles  in  tlie  walls  of 
die  ducts. 

The  Hepatic  artery  distributes  branches  through  every  portal  canal ; 
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gives  off  vagiruil  brdnches  which  form  a  vaginal  hepatic  plexus^  fron 

which  the  interlobular  branches  arise,  and  these  latter  terminale  uUimatelyj 
in  the  lobular  vruous  plexuses  of  the  portal  vein.     The  arter)'  mmifie 
abundantly  in  tJic  coats  of  the  hepatic  ducts,  enabling  them  to  provide 
their  mucous  secretion ;  and  supplies  the  vasa  vasorum  of  the  portal  and 
hepatic  veins,  and  ibe  nutrient  vessels  of  the  entire  or^an. 

*rhe  Hepatic  veins  commence  in  the  centre  of  each  lobule  by  minute 
radicles,  \^hith  collect  the  impure  blood  from  the  lobular  venous  plrxiitl 
and  convey  il  into  the  intraiobuiar  veins  ;  these  open  into  tlie  sr  r| 

trntiSy  imd  the  siibloljular  veins  unite  to  form  tlie  large  hepatic  ii  y 

vhich  the  blood  is  conveyed  into  the  vena  cava. 

Physiol' ^gical  and  Pathological  Deductions.  —  The  physiological  deduc- 
tion arising  out  of  this  anatomical  arrangement  is,  that  the  biJe  ijt  tohDllu' 
secreted  from  venous  bloody  and  not  from  a  mixed  venous  and  arte 
blood,  as  stated  by  Miiller;  for  although  the  portal  vein  receives  its  blood 
from  two  sources,  viz.  from  tlie  chylopoietic  viscera  and  from  the  capil- 
laries of  the  hepatic  artery,  yet  tlie  very  fact  of  tlie  blood  of  tlie  latte 
vessel  having  passed  through  its  capillaries  into  tlie  portal  vein,  or  in  eic* 
tremely  small  quantity  into  the  capillary  network  of  the  lobular  venous 
plexus,  is  sufficient  to  establish  its  venous  character,* 

The  pathological  deductions  depend  upon  tlie  following  facts:  — ^Eacli 
lobule  is  a  perfect  gland ;  of  uniform  structure,  of  uniform  colour,  and 
possessing  the  same  tiegree  of  vascularity^  throughout.     It  is  the  seat  of  aj 
double  venous  circulation,  the  vessels  of  tlie  one  {hepatic)  being  situated 
in  the  centre  of  the  lobule,  and  those  of  llie  otlier  {portal)  in  the  circuio^i 
ference*     Now  the  colour  of  the  lobule,  as  of  the  entire  liver,  dependi . 
chiefly  upon  the  proportion  of  blood  contained  within  these  two  sets  of 
vessels ;  and  so  long  as  the  circulation  b  natural,  the  colour  will  be  uni- 
form*    But  tJie  instant  tliat  any  cause  is  developed  whicJi  sliall  interfere 
with  the  free  circulation  of  eiUier,  there  will  be  an  immediate  diversity  in 
the  colour  of  the  lobule. 

Thus,  if  there  be  any  impediment  to  the  free  circulation  of  the  venouid 
blood  through  the  heart  or  lungs,  ttie  circulation  in  the  hepatic  veins  w^ifl-l 
be  retarded,  and  the  sublobular  and  the  intralobular  veins  will  become 
congested,  giving  rise  to  a  more  or  less  extensive  redness  in  the  centre  of 
each  of  tiie  lobules,  while  the  marginal  or  non-congested  portion  presents 
a  distinct  border  of  a  yellowish  white,  yellow,  or  green  colour,  according  i 
to  the  quantity  and  quality  of  the  bile  it  may  contain.     "  This  is  ^ pasnvd 
congestion*  of  the  liver,  the  usual  and  natural  state  of  the  organ  after  death  ;*^ 
and,  as  it  commences  w^itli  the  hepatic  vein,  it  may  be  called  the  first  stag6^ 
of  hepatic' venous  congestion* 

But  if  the  causes  which  produced  this  state  of  congestion  continue^  or 
be  from  the  beginning  of  a  more  active  kind,  the  congestion  will  extendtj 
tlu*ough  the  lobuliir  venous  plexuses  '*  into  those  branches  of  the  portai^ 
vein  situated  in  ttie  ifiterlobulur  fissures^  but  not  to  those  in  the  spaces^ 
which  being  larger,  and  giving  origin  to  those  in  the  fissures,  are  tlie  last 
to  be  congested."  In  diis  second  stage  the  liver  hiis  a  mottled  appear- 
ance, the  non-congested  substance  is  arranged  in  isolated,  circular,  ani^ 
ramose  patches,  in  the  centres  of  w  hich  the  spaces  and  parts  of  lire  fissures 
are  seen.     This  is  an  extended  degree  of  hepatic-venous  congestion  ;  Jtm 

•  Fi>r  arpnmeDts  on  tlii»  contested  quesnon^  eee  tlic  articte  *^  Liver."  iti  the  ••  Ql^lo 
^mkiia.  of  Aiioinmy  und  PbyBvology"  edited  by  Dr.  Todd. 
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"  active  congestions^  of  the  liver,  and  very  commonly  attends  disease  of  the 
heart  and  lungs. 

These  are  instances  of  partial  congestion^  but  there  is  sometimes  general 
congestion  of  the  organ.  "  In  general  congestion  the  whole  liver  is  of  a 
red  colour,  but  the  central  portions  of  the  lobules  are  usually  of  a  deeper 
hue  than  the  marginal  portions." 

GALL-BLADDER.  ' 

The  Gall-bladder  (fig.  166)  is  the  reservoir  of  the  bile ;  it  is  a  pyriform 
sac,  situated  in  a  fossa  on  the  under  surface  of  the  right  lobe  of  the  liver, 
and  extending  from  the  right  extremity  of  the  transverse  fissure  to  the  free 
margin.  It  is  divided  into  a  body,  fundus,  and  neck :  the  fundus  or  broad 
extremity  in  the  natural  position  of  the  liver  is  placed  downwards,  and 
frequently  projects  beyond  the  free  margin  of  the  liver,  while  the  neck, 
small  and  constricted,  is  directed  upwards.  This  sac  is  composed  of  three 
coats,  serous,  fibrous,  and  mucous.  The  serous  coat  is  partial,  is  derived 
from  the  peritoneum,  and  covers  that  side  only  which  is  unattached  to  the 
liver.  The  middle  or  fibrous  coat  is  a  thin  but  strong  fibrous  layer,  con- 
nected on  one  side  to  the  liver,  and  on  the  other  to  the  peritoneum.  The 
tntemal  or  mucous  coat  is  but  loosely  attached  to  the  fibrous  layer ;  it  18 
everywhere  raised  into  minute  rugae,  which  give  it  a  beautifully  reticulated 
appearance,  and  forms,  at  the  neck  of  the  sac,  a  spiral  valve.  It  is  con- 
tinuous through  the  hepatic  duct  with  the  mucous  membrane  lining  all  the 
ducts  of  the  liver,  and  throu^  the  ductus  communis  choledochus,  with 
the  mucous  membrane  of  the  alimentary  canal. 

The  Biliary  ducts  are,  the  ductus  communis  choledochus,  the  cystic, 
and  the  hepatic  duct. 

The  Ductus  communis  choledochus  (xoM  bilis,  ^^ojuiai  recipio)  is  the 
common  excretory  duct  of  the  liver  and  gall-bladder ;  it  is  about  three 
inches  in  length,  and  commences  at  the  papilla  situated  on  the  inner  side 
of  the  cylinder  of  the  perpendicular  portion  of  the  duodenum.  Passing 
obliquely  between  the  mucous  and  muscular  coat,  it  ascends  behind  the 
duodenum,  and  through  the  right  border  of  the  lesser  omentum ;  and 
divides  into  two  branches,  the  cystic  duct  and  the  hepatic  duct.  It  is 
constricted  at  its  commencement  m  the  duodenum,  and  becomes  dilated 
in  its  progress  upwards. 

The  Cystic  duct^  about  an  inch  in  length,  passes  outwards  from  the 
preceding  to  the  neck  of  the  gall-bladder,  with  which  it  is  continuous. 

The  Hepatic  duct  continues  onwards  to  the  transverse  fissure  of  the  liver, 
and  divides  into  two  branches,  which  ramify  dirough  the  portal  canals  to 
every  part  of  the  liver. 

The  coats  of  the  hepatic  ducts  are  an  external  or  fibrous,  and  an  internal 
or  mucous  coat.  The  external  coat  is  composed  of  a  contractile  fibrous 
tissue,  which  is  probably  muscular ;  but  its  muscularity  has  not  yet  been 
demonstrated  in  the  human  subject.  The  mucous  coat  is  continuous  on 
the  one  hand  with  the  lining  membrane  of  the  hepatic  ducts  and  gall 
bladder,  and  on  the  other  with  that  of  the  duodenum. 

Vessels  and  JSTerves,  —  The  gall-bladder  is  supplied  with  blood  by  the 
cystic  artery,  a  branch  of  the  hepatic.  Its  veins  return  their  blood  into 
the  portal  vein.     The  nen'es  are  derived  from  the  hepatic  plexus. 
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THE    PANCREAS* 

The  pancreas  is  a  long,  flattened,  conglomerate  gland,  nnalogous  tc*  i 
salivary  glands.  It  is  about  six  inches  in  length,  and  between  ihrr«  ind 
four  ounces  in  weight;  is  situated  transversely  across  the  poMerior  uall 
ofthe  abdomen,  behind  die  stomach,  and  resting  on  the  aorta,  vena  portif, 
inferior  vena  cava,  the  origin  of  tlie  superior  raeiienlcric  artery,  and  tJje  left 
kidney  and  supra-renal  capsule ;  opposite  ihe  first  and  second  lumbaf 
vertebra?.  It  is  divided  into  a  botly,  a  grt^ater  and  a  smaller  extremit)  : 
the  great  end  or  head  is  placed  towards  the  right,  and  is  surrounded  by 
the  curve  of  the  diuulruum  ;  the  lesser  end  extends  to  die  left  ius  f^ir  i 
the  S[jleen.  'I'he  autfrior  surface  of  the  body  of  tlie  paneieas  is  covexej 
by  the  ascending  posterior  layer  of  peritoneum,  and  is  in  relation  willi  tk 
stomach,  the  first  portion  of  the  duodenum,  and  the  commencement  of  th 
transverse  arch  of  the  colon.  The  posterior  surface  is  grooved  for 
splenic  vein,  and  tunnelled  by  a  complete  canal  for  the  superior  me.Nenteri^ 
and  portal  tein,  and  superior  mesenteric  artery.  The  upper  border  pre 
sents  a  deep  groove,  sometimes  a  canal,  for  the  splenic  artery  and  vein 
smd  is  in  relation  with  the  oblique  portion  of  the  duodenum,  the  lobu 
Spigelii,  and  ccrliac  axis.  And  the  lower  border  is  separated  from 
transverse  portion  f»f  tlie  duodenum  by  tJie  superior  mesenteric  artery  and 
vein.  Ufion  the  posterior  part  of  the  head  of  die  pancreas  is  a  lobular  fol^ 
of  the  gland  which  completes  the  canal  of  the  superior  mestfnteric  vc 
and  is  called  tJje  leaser  pancreas. 

In  structure,  the  pancreas  is  composed  of  reddish -yellow  |  II 

lobules  ;  these  consist  of  smaller  lobules,  and  the  latter  are  madi     ,  ;<|J 

arborescent  nitnifjcations  of  minute  ducts,  terminating  in  ccecal  poadies. 

The  panereatic  duct  commences  at  the  papilla  on  the  inner  and  jjosterio 
surface  of  the  perpendicular  portion  of  the  duodenum  by  a  small  dilatalioa 
which  is  comnjon  to  it  and  the  ductus  communis  choledochus,  and,  pas 
ing  obliquely  between  the  raucous  and  muscular  coals,  runs  from  right  I 
left  through  the  middle  of  the  gland,  lying  nearer  its  anterior  than  its  po 
tenor  suriace.  At  abtmt  the  coti»mencement  of  the  aptcial  third  gf  iK 
course  it  divides  into  two  parallel  terminal  branches.  "I  he  duct  gives  o0 
numerous  small  branches,  which  are  distributed  through  the  lobules,  ao^ 
constitute,  with  the  latter,  the  substance  of  the  gland.  The  <luct  wbic 
receives  the  secretion  from  the  lesser  pancreas  is  Cidled  the  ductus  pc 
liiiais  viinor;  it  opeus  in  the  principal  duct  near  the  duodenum,  and  some 
times  passes  si^parately  into  that  intestine.  Ad  a  variety,  two  pancreatic 
ducts  are  occasionally  met  wiUi. 

P'esseis  and  ^fSWves. — The  arteries  of  the  pancreas  are  branches  of  tlic 
splenic,  hepatic,  and  superior  mesenteric ;  the  veins  open  into  ilie  splenic 
vein  ;  the  lymphatics  terminate  in  llie  lumbar  glands.  The  nerves  are  tiJa* 
menu  of  the  splenic  plexus* 


THE    SPLEEN. 


Ine  spleen  is  an  oblong  flattened  organ,  of  a  dark  bluish-red  cnloui 
Kituated  in  the  left  h)'pochondriac  region.    It  is  variable  in  size  and  ^*^\^^f 
spongy  and  vascular  in  texture,  and  exceedingly  friable.     Thr  1 

surface  is  convex,  tlie  internal  slightly  concave,  mdented  along  tin  ,> 

line,  and  pierced  by  several  large  and  irrrgnlar  openings  for  the  entnuict 
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and  exit  of  vessels ;  this  is  the  hilus  lienis.  The  upper  extremity  is  some- 
what larger  than  the  lower,  and  rounded ;  tlve  iiilerior  is  flattened ;  the 
poKterior  border  is  obtuse,  the  anterior  is  sharp,  and  marked  by  several 
notches.  The  spleen  is  in  relation  by  its  external  or  convex  surface  with 
the  diaphragm,  which  separates  it  from  the  ninth,  tenth,  and  eleventh  ribs; 
by  its  concave  surl'ace,  with  the  great  end  of  the  stomach,  the  extremity 
of  the  pancreas,  the  gastro-splenic  omentum  and  its  vessels,  the  left  kidney 
and  supra-renal  capsule,  and  the  left  crus  of  the  diaphragm ;  by  its  upper 
end  with  the  diaphragm,  and  sometimes  with  the  extremity  of  the  left  lobe 
of  the  Hver ;  and,  by  its  lower  endj  with  the  k;ft  extremity  of  the  transverse 
arch  of  the  colon.  It  is  connected  to  the  stomach  by  the  gastro-splenic 
omentum,  and  by  the  vessels  contained  in  that  duplicature.  A  second 
spleen  (lien  succenturiatus)  is  sometimes  found  appended  to  one  of  the 
branches  of  the  splenic  artery,  near  the  great  end  of  the  stomach  ;  when 
it  exists,  it  is  round  and  of  small  size,  rarely  larger  than  a  hazel-nut.  I 
have  seen  two,  and  even  three,  of  these  bodies.  The  spleen  is  invested 
by  the  peritoneum  and  by  a  tunica  propria,  of  yellow  elastic  tissue,  which 
enables  it  to  yield  to  the  greater  or  less  distension  of  its  vessels.  The 
elastic  tunic  forms  sheaths  for  the  vessels  in  their  ramifications  through  the 
organ,  and  from  these  sheaths  small  fibrous  bands  are  given  off  in  all  di- 
rections, which  become  attached  to  the  internal  surface  of  the  elastic  tunic, 
and  constitute  the  areolar  framework  of  the  spleen.  The  substance  occu- 
pying the  interspaces  of  this  tissue  is  soft,  granular,  and  of  a  bright  red 
colour ;  and  frequently  interspersed,  with  small,  white,  soft  corpuscles 
(Malpighian  bodies).  These  corpuscles,  according  to  the  researches  of 
Oesterlen  and  Mr.  Simon,  are  aggregations  of  cyto-blasts  enclosed  in  a 
kind  of  capsule  of  capillary  vessels.  There  are,  besides,  separate  cyto- 
blasts  scattered  through  the  red  substance. 

Vessels  and  JVerves. — The  Splenic  artery  is  of  very  large  size  in  propor- 
tion to  the  bulk  of  the  spleen  ;  it  is  a  division  of  the  coeliac  axis.  The 
branches  which  enter  the  spleen  are  distributed  to  distinct  sections  of  the 
organ,  and  anastomose  very  sparingly  with  each  other.  The  veins  by  their 
numerous  dilatations  constitute  the  principal  part  of  the  bulk  of  the  spleen ; 
they  pour  their  blood  into  the  splenic  vein,  which  is  one  of  the  two  great 
formative  trunks  of  the  portal  vein.  The  lymphatics  are  remarkable  for 
their  number  and  large  size  ;  they  terminate  in  the  lumbar  glands.  The 
nerves  are,  the  splenic  plexus,  derived  from  the  solar  plexus. 


THE  SUPRA-RENAL  CAPSULES. 

The  supra-renal  capsules  are  twp  small  yellowish  and  flattened  bodies 
surmounting  the  kidneys,  and  inclining  inwards  towards  the  vertebral 
column.  The  right  is  somewhat  three-cornered  in  shape,  the  left  semi- 
lunar ;  they  are  connected  to  the  kidneys  by  the  common  investing  areolar 
tissue,  and  each  capsule  is  marked  on  its  anterior  surface  by  a  fissure 
which  appears  to  divide  it  into  two  lobes.  The  right  supra-renal  capsule 
is  closely  adherent  to  the  posterior  and  under  surface  of  the  liver,  and  th«* 
left  lies  in  contact  with  the  pancreas.  Both  capsules  rest  against  the  crura 
ol  the  diaphragm  on  a  level  with  the  tenth  dorsal  vertebra,  and,  by  their 
inner  border,  are  in  relation  with  the  great  splanchnic  nerve  and  semilunar 
ganglion.     They  are  larger  in  the  foetus  than  in  the  adult,  and  appear  ttt 
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perform  some  office  connected  with  embryonic  life.     The  anatomy  of  tbpsc 

organs  in  liie  foetus  will  be  found  in  the  succeeding  chapter. 

In  structure  they  are  couipoi>ed  of  two  substances,  cortical  and  medul- 
lary. The  cortical  substance  is  of  a  yellowish  colour,  and  consists  of 
straight  parallel  columns  placed  perpend icuhirly  side  by  side.  The  me* 
duUary  siubiitauce  is  generally  of  a  dark  brown  colour,  double  the  quaotit} 
Df  the  yellow  substance,  soft  and  spongy  in  texture,  and  contains  widjin 
its  centre  the  trunk  of  a  large  vein,  the  vena  supra-renalis*  It  is  the  lariift 
size  of  this  vein  that  gives  to  the  fresh  supra-renal  capsule  tht'  appearance 
of  a  central  cavity :  the  dark-coloured  pulpy  or  fiuid  contents  ol  the  cap* 
side,  at  a  certain  period  after  death,  are  produced  by  softening  of  the  me- 
dullary substance.  Dr.  Nagel*  has  shown,  by  his  injections  and  micro- 
scopic examinations,  that  the  appeaiance  of  columns  in  Uie  cortical  sub&tunce 
is  caused  by  the  direction  of  a  plexus  of  capillary  vessels.  Of  the  numer- 
ous mijiute  arteries,  supplying  the  supra-renal  capsule,  he  says,  the  gr«*alef 
number  enter  the  cortical  substance  at  every  point  of  its  surface,  and,  after 
pmct'eding  for  scarcely  half  a  line,  divide  into  a  plexus  of  straight  capil- 
lary vessels.  Some  few  of  the  small  arteries  traverse  the  cortical  layer, 
and  give  off,  in  the  medullary  substance,  severed  branches  which  j)iOceed 
in  ditierent  directions,  and  re-enter  the  rortical  layer  to  divide  into  a  cs- 
p diary  plexus  in  a  similar  manner  w^th  the  first  described.  From  ill 
capillary  plexus,  composing  the  cortical  layer,  the  blood  is  received 
numerous  small  veins  which  form  a  venous  plexus  in  the  medullary  sut 
stance,  and  terminate  at  acute  angUs  in  the  large  central  vein. 

According  to  t>ie  more  recent  researches  of  Oesterlen  and  Mr.  Simon 
llie  appearance  of  columns  is  due  to  groups  of  small  corpuscles  or  cyio 
blasts  associated  with  elementary  granules  and  fat-ceils  collected  togethc 
in  the  form  of  parallel  cylinders  or  cones,  each  group  being  enclosed  in  i* 
lube  of  delicate  membrane  (limitary  membrane).     The  medullary  sub- 
stance and  intercolumnar  spaces  contain  eyto-blasts  uniformly  scutlered 
and  interspersed  with  granules  and  fat-cells.     Oesterlen  found  also,  occa- 
sionally, in  the   medullary  substance   elongjUed   spaces,  without    lini 
membrane,  containing  a  thick  greyish- white  fluid. 

ressels  and  JMtrves.- — The  supra-renal  arteries  are  derived   from  th 
Rivrta,  Iroia  the  renal,  and  from  the  phrenic  arteries;  they  are  remarkab 
for  tlie  innumerable  minute  twigs  jnlo  which  they  divide  previouBly  1 
entering  the  capsule.     The  supra-renal  vein  collecting  the  blood  from  tb^ 
n\edulkiry  venous  plexus,  and  receiving  several  branches  which  pierce  tlie 
i'ortical  layer,  opens  directly  into  the  vena  cava  on  the  right  side,  and  into 
the  renal  vfin  on  the  left. 

The  Lt/mphffHcs  are  large  and  very  numerous ;  they  terminate  iji 
luuibar  glands.  The  nerves  are  derived  from  the  renal  and  froai 
phrenic  plexus, 

THE    KIDNEYS. 

I'h**  kidneys,  the  secretitig  organs  of  the  urine,  are  situated  in  the  luii 
bar  regions,  behind  the  peritoneum,  and  on  each  side  of  the  vertebr 
i'<Hymn,  which  latter  they  approach  by  tlieir  upper  exlreraitirs.     Eac 
kidney  is  between  four  and  five  inches  in  length,  about  two  inches  and  j 
half  in  breadth,  somewhat  more  than  one  inch  in  thickness,  ai  " 
bM\*een  tiiree  and  five  ounces.     The  kidneys  are  usually  end • 

•  Matler't  Archiv.  183(i 
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Fig.  232.* 


qaantitj  of  fat ;  they  rest  on  the  diaphragm,  on  the  anterior  lamella  of  the 
transversalis  muscle,  which  separates  them  from  the  quadratus  lumborum, 
and  on  the  psoas  magnus.  The  right  kidney  is  somewhat  lower  than  the 
left,  from  the  position  of  the  liver ;  it  is  in  relation,  by  its  anterior  surface, 
\ritL  the  liver  and  descending  portion  of  the  duodenum,  which  rest  against 
it ;  and  it  is  covered  in  by  the  ascending  colon  and  by  its  flexure.  The 
left  kidneyj  higher  than  the  right,  is  c(9Vered,  in  front,  by  the  great  end 
of  the  stomach,  by  the  spleen,  descending  colon  with  its  flexure,  and  by 
a  portion  of  the  small  intestines.  The  anterior  surface  of  the  kidney  is 
convex,  while  the  posterior  is  flat ;  the  superior  extremity  is  in  relation 
widi  the  supra-renal  capsule ;  the  convex  border  is  turned  outwards  to- 
wards the  parietes  of  the  abdomen ;  the  concave  border  looks  inwards 
towards  the  vertebral  column,  and  is  excavated 
by  a  deep  fissure,  the  hilus  renalisj  in  which  are 
situated  the  vessels  and  nerves  and  pelvis  of  the 
kidney ;  the  renal  vein  being  the  most  anterior, 
next  the  renal  artery,  and  lastly  the  pelvis. 

The  kidney  is  dense  and  fragile  in  texture,  and 
is  invested  by  a  proper  fibrous  capsule,  which  is 
easily  torn  from  its  surface.  When  divided  by  a 
longitudinal  incision,  carried  from  the  convex  to 
the  concave  border,  it  is  found  to  present  in  its 
interior  two  structures,  an  external  or  vascular 
(cortical),  and  an  internal  or  tubular  (medullary) 
substance.  The  tubular  portion  is  formed  of  pale 
reddish-coloured  conical  masses,  corresponding 
by  their  bases  with  the  vascular  structure,  and  by 
their  apices  with  the  hilus  of  the  organ ;  these 
bodies  are  named  cones  (pyramids  of  Malpighi), 
and  are  from  eight  to  fifteen  in  number.  The  vascular  portion  is  com- 
posed of  blood-vessels  and  of  the  plexiform  convolutions  of  uriniferous 
tubuli,  and  not  only  constitutes  the  surface  of  the  kidney,  but  dips  be- 
tween the  cones  and  surrounds  them  nearly  to  their  apices. 

The  cones  or  pyramids  of  the  tubular  portion  of  the  kidney  are  com- 
posed of  minute  straight  tubuli  uriniferi,  of  about  the  diameter  of  a  fine 
hair.  The  tubuli  commence  at  the  apices  of  the  cones,  and  pursue  a  pa- 
rallel course  towards  the  periphery  of  the  organ,  bifurcating  from  point  to 
point,  and  separated  only  by  minute  straight  blood-vessels,  and  a  small 
quantity  of  parenchymatous  substance.  At  the  bases  of  the  pyramids  the 
tubuli  collect  into  smaller  conical  fasciculi,  which  are  prolonged  into  the 
substance  of  the  cortical  portion  of  the  kidney,  and  have  interposed  be- 
tween them  processes  of  the  vascular  structure.  In  the  smaller  pyramid.^ 
the  fasciculi  separate  into  their  component  tubules,  which,  afler  a  course 
marked  by  "tortuosities,  plexuses,  convolutions,  and  dilatations,"  ter- 
minate, according  to  Mr.  Bowman,!  in  small  round  bodies,  the  corpora 

*  A  section  of  the  kidney,  surmounted  by  the  supra-renal  capsule ;  the  swellings  ( it 
iSbt  turfooe  mark  the  orif(inal  constitution  of  the  organ  of  distinct  lobes.  1.  The  supra- 
renal capsule.  2.  The  vascular  portion  of  the  kidney.  3,  3.  Its  tubular  portion,  con- 
•ittiiig  of  cones.  4,  4.  Two  of  the  papillae  projecting  into  their  corresponding  caiices. 
&  5,  d.  The  three  infundibula;  the  middle  5  is  situated  in  the  mouth  of  a  calyx.  6 
The  pelvis.    7.  The  ureter. 

f  Ou  the  Structure  and  Use  of  the  Malpighian  Bodies  of  the  Kidney.  Philosophiea* 
Tnnsacttoni,  1842. 
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Malpighmna,  nr,  according  to  Krause  and  the  recent  investigations  of  Mr* 
Toynbee,*  by  anastomoses  and  ctecal  extremities.  The  average  d  ameter 
nf  the  tubuH  iiriniferi  in  the  cortical  portion  of  the  kidney  is  the  ^|^  of  an 
inch,  of  which  about  two-tliirds  are  occupied  by  a  nucleated  epithelium, 
the  remainini^  tliird  representing  the  area  of  the  tube.  According  to  Mf. 
BnwmiHi,  the  epithelium  is  ciliated  in  that  part  of  the  tubule  which  is  lieai 
the  Malpighian  body,  and  which, According  to  the  same  authority,  is  veiy 
much  constricted. 

In  the  cortical  portion  of  the  kidney  are  contained  a  multitude  of  mimite, 
red,  globular  bodies,  the  corpora  Matpighiana,  or  gbraeruli.  Each  Mal- 
pighian body,  about  jJn  *^f  ^^  inch  in  diameter,  is  composed  of  a  plexus 
of  capillary  vessels,  and,  in  addition,  according  to  Mr;  TojTjbee,  of  a  coil 
of  an  uriniferous  tubule ;  the  tuft  of  capillaries  and  the  coil  of  the  tuhule 
both  being  enclose rl  in  a  ihin,  membranous  capsule.  According  to  Mr. 
Bowman,  the  capsule  of  the  Malpighian  body  is  the  ori^n  of  the  uriniferouj 
tubule  expanded  into  a  globular  form  for  the  reception  of  the  capillary 
tuft.  The  capillar)'  vessels  of  the  vascular  tuft  are  arranged  in  loopfi 
closely  packed  togeiher,  and  surrounded  by  an  epithelium  which  is  eonti- 

^nuous  with  a  similar  structure  lining  the  inner  surface  of  the  capsule. 
They  are  derived  from  a  small  artery,  which,  after  piercing  the  ca]l6ule, 

limmediateiy  divides  in  a  radiated  manner  into  several  branches*     From 
the  interior  of  this  little  vascular  ball  a  vein  proceeds,  smaller  thun  the 
Corresponding  arter)',  and  pierces  the  capsule  close  by  the  artery,  to  com* 
tunicate  with  the  elferent  vessels  of  otJier  Malpighian  bodies  and  consti- 
tute a  venous  plexus. 
The  cones  or  mamillary  processes  of  the  interior  of  tlie  kidney  are  in» 

J  vested  by  mucous  membrane,  which  is  continuous  at  their  apices  with  the 
uriniferous  tubuli,  and  is  rejected  from  their  sides  so  as  to  form  around 
each  a  cup-like  pouch,  or  calyx.     The  calices  communicate  with  a  com- 

-mon  cavity  of  larger  size,  situated  at  each  extremity,  and  in  the  middle 

'of  the  organ  ;  and  tliese  three  cavities,  the  infandUmla^  constitute  by  their 
union  the  Inrge  membranous  sac,  which  occupies  the  hilus  renalis,  the 
pelvh  of  the  kidney, 

'Hie  kidney  in  the  embr)'o  and  foetus  consists  of  lobules.  See  the  ana- 
tomy of  the  fcetus  in  the  succeeding  Chapter. 

The  Ureter^  (ojfov,  urine,  C7;ffiv,  to  keep,)  the  excretory  duct  of  the  kid* 
ney,  is  a  membranous  tube  of  about  the  diameter  of  a  goose-quill,  and 
neariy  eighteen  inches  in  length  ;  it  is  continuous  superiorly  with  the  pel- 
vis of  the  kidney,  and  is  constricted  inferiorly,  where  it  lies  in  an  oblique 
direction  between  the  muscnlar  and  mucous  coats  of  the  base  of  the  blad- 
der, and  opens  upon  its  raucous  surface.  Lying  along  the  posterior  wall 
of  the  abdomen,  it  is  situated  behind  the  peritoneum,  and  is  crossed  by 
the  spermatic  vessels ;  in  its  course  dow^iwards  it  rests  against  the  anterior 
^urface  of  the  psoas,  and  crosses  the  common  iliac  artery  and  vein,  and 
then  the  external  iliac  vessels.  Within  the  pelvis  it  crosses  the  urobilicaJ 
artery  an<l  the  vas  deferens  in  the  male,  and  the  upper  part  of  the  vampa 
in  the  female.  There  are  sometimes  two  ureters  to  one  kidney.  The 
ureter,  the  pelvis,  the  infundihula,  and  \he  cahces  are  composed  of  two 
coats,  an  external  or  ftbrous  coat,  the  tunica  propria ;  and  an  intemul 
mucous  coat,  which  is  continuous  w^ith  the  mucous  membrane  of  the 

•  On  tho  intimnte  Stnirturo  of  ihe  Human  Kiitncy,  StQ,  Mcdlco-Chinirstoat  Trmni> 
iLUouf,  vol,  xxijc.1  1846* 
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liladder  inferiorly,   and   with  that  of  the  tubuli 

uriniferi  above.  ^^^s-  23n.» 

Vessels  and  JVerves. — The  renal  artery  is  derived 
from  the  aorta ;  it  divides  into  several  large  branches 
before  entering  the  hilus,  and  within  the  organ  ra- 
mifies in  an  arborescent  manner,  terminating  in 
nutrient  twigs,  and  in  the  small  inferent  vessels  of 
the  corpora  Malpighiana.  In  the  Malpighian 
bodies  the  inferent  vessels  divide  into  several  pri- 
mary twigs,  which  subdivide  into  capillaries,  and 
the  capillaries,  after  forming  loops,  converge  to  tlie 
efferent  vein,  which  is  generally  smaller  than  the 
corresponding  artery.  The  efferent  veins  proceed 
to  and  form  a  capillary  venous  plexus,  which  surrounds  the  tortuous  tubuli 
uriniferi,  and  from  this  venous  plexus  the  blood  is  conveyed,  by  converg- 
ing branches,  into  the  renal  vein. 

"Thus,"  remarks  Mr.  Bowman,  "there  are  in  the  kidney  two  perfectly 
distinct  systems  of  capillary  vessels,  through  both  of  which  the  blood 
passes  in  its  course  from  the  arteries  into  tlie  veins :  the  first,  that"  which 
forms  the  vascular  tuft  in  the  Malpighian  bodies,  and  is  "  in  immediate 
connexion  with  the  arteries ;  the  second,  tliat  enveloping  the  convolutions 
of  the  tubes  and  communicating  directly  with  the  veins.  The  efferent 
vessels  of  the  Malpighian  bodies,  that  carry  tlie  blood  between  these  two 
systems,  may  collectively  be. termed  tlie  portal  system  of  the  kidney." 
The  inferences  drawn  by  Mr.  Bowman  from  his  investigations  are  interest- 
mg;  the3r  are,  that  the  capillary  tufis  of  the  Malpighian  bodies  are  the  part 
of  the  kidney  specially  acted  on  by  diuretics ;  that  they  are  the  medium 
by  which  water,  certain  salts,  and  other  substances,  pass  out  of  the  system ; 
that  they  are,  moreover,  llie  means  of  escape  of  certain  morbid  products, 
such  as  sugar,  albumen,  and  the  red  particles  of  the  blood.  Respecting 
the  capillary  venous  plexus,  we  have  proof  that  the  principal  proximate 
constituents  of  urine,  such  as  urea,  lithic  acid,  &c.,  are,  like  the  bile,  de- 
rived from  venous  (portal)  blood. 

ITie  Veins  of  the  kidney  commence  at  the  surface  by  minute  converging 
venules,  the  stellated  vessels,  and  proceed  inwards,  receiving  in  meir 
course  die  veins  of  the  cortical  and  tubular  portions  of  the  organ.  On 
arriving  at  the  pelvis,  they  unite  to  form  the  branches  of  the  renal  vein, 
which  terminates  in  die  vena  cava  by  a  single  large  trunk  on  each  side  ; 
the  left  renal  vein  receiving  tlie  left  spermatic  vein.  Injections  thrown 
into  the  renal  artery,  and  returning  by  the  tubuli  uriniferi,  make  their  way 
into  those  tubes  by  rupture.  The  lymphatic  vessels  terminate  in  the  lum- 
bar glands. 

T^e  JVerves  are  derived  from  the  renal  plexus,  which  is  formed  partly 
by  the  solar  plexus,  and  partly  by  the  lesser  splanchnic  nerve.  The  renal 
plexus  gives  branches  to  the  spermatic  plexus,  and  branches  which  accom- 

•  Plan  of  the  renal  circulation  ;  copied  from  Mr.  Bowman's  paper,  a.  A  branch  of 
the  renal  artery  giving  off  several  Malpi^Iiian  twigs.  1.  An  efferent  twig  lo  the  capil- 
lary tnft  eontained  in  the  Malpighian  body,  m;  from  tlie  Malpighian  \ioi\y  the  urinife- 
loiu  tube  is  seen  taking  its  tortuous  course  to  t.  2,  2.  Efferent  veins;  that  wliich  pro- 
ceeds iVom  the  Malpigliian  boiiy  is  seen  to  be  sniHiior  than  the  corrcspor,ding  artery. 
■ii|kl*be  capillary  venous  plexus,  ramifying  upon  the  uriniferous  tube.     This  plexun 

wen  n»  blood  from  the  efferent  veins,  2,  2,  and  transmits  it  to  the  branch  of  thf 

i  vein,  9. 
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pany  the  ureters:  hence  the  morbid  sympathies  which  exist  between  inc 
kidney,  the  ureter,  and  the  testicle:  and  by  the  comraunications  with  the 
hM3lar  plexus,  with  the  stomach  and  diaphragm,  and  indeed  with  the  whole 
system.  In  the  intimate  structure  of  tJie  kidney,  die  nene-fibren  are,  ac- 
cording to  Mr.  Toynbee,  continuous  with  tlje  nucleated  cells  of  the  paren* 
chyma  of  that  organ. 

PELVIS, 

The  cavit)'  of  the  pelvis  is  that  portion  of  the  great  abdominal  ravity 
which  IS  included  within  the  bones  of  the  pelvis,  below  the  level  of  the 
linea-ilio-pectinea  and  tlie  promontory  of  the  sacrum.  It  is  bounded  by 
the  cavity  of  the  abdonten  above,  and  by  the  perineum  below ;  it»  internal 
parietes  are  formed,  in  front,  below,  and  at  tiie  sides,  by  the  peritoneum, 

|>elvic  fascia,  levatores  ani  mtiscles,  obturator  fascia?,  and  muscles ;  and 
)ehind,  by  the  sacnim  and  sacral  plexus  of  nerves. 

The  Viscera  of  the  pelvis  in  the  male  are,  the  urinary  bladder,  the  pros- 
tate gland,  vesiculae  seminales,  and  the  rectum. 


BLADDER, 

The  Bladder  is  an  oblone^  membranous  viscus  of  an  oToid  shape,  situated 
behind  ihe  ossa  pubis  and  in  front  of  the  rectum.  It  is  larger  in  its  vp> 
tical  diameter  than  from  side  to  side ;  and  its  long  axis  is  directed  fmm 
above,  obliquely  dowTiwards  and  backwards.  It  is  divided  into,  bodji 
fundus,  base,  and  neck.  The  body  comprehends  the  middle  zone  of  the 
or^n ;  the  fund%iSy  its  upper  segment ;  the  base^  the  lower  broad  extre- 
mity which  rests  on  the  rectuni ;  and  the  neck^  the  narrow  constricted  po^ 
tion  which  is  applied  against  the  prostate  gland. 

This  organ  is  retained  in  its  place  by  ligjiments,  which  are  divided  into 
true  and  false  ;  the  true  ligaments  are  seven  in  number,  two  anterior,  two 
lateral,  two  umbilical,  and  tJie  urachus ;  the  false  ligaments  are  folds  of 
the  peritoneum,  and  are  four  in  number,  two  anterior  and  two  posterior. 
The  (interior  ligaments  are  formed  by  the  pelvic  fascia,  which  pa?««es  from 
the  inner  surface  of  the  os  pubis,  on  each  side  of  the  symphysis,  to  the 
front  of  the  bladder.  The  lateral  ligaments  are  formed  by  the  reflexion 
of  the  pelvic  fascia  from  the  levalores  ani  muscles,  upon  the  sides  of  the 
base  of  tiie  bladder.  Hie  umhUical  ligmnmt$  are  the  fibrous  cords  whic"  ' 
result  from  the  obliteration  of  the  umbilical  arteries  of  the  fcetus;  they  paa 
forwards  on  each  side  of  the  fundus  of  the  bladder,  and  ascend  beiieal] 
the  peritoneum  to  the  umbilicus.  The  urachus  is  a  small  fibrous  cor 
formed  by  the  obliteration  of  a  tubular  canal  existing  in  the  embryo :  it  is 
aitached  to  the  apex  of  the  bladder,  and  thence  ascends  to  the  umbdirus. 
The  Jhhe  ligaments  are  folds  of  peritoneum  ;  the  two  lateral  corresj)ond 
wiUi  Oie  passage  of  the  vasa  deferentia  from  \he  sides  of  the  bladder  to 
the  internal  abdominal  rings,  and  the  two  posterior  mth  the  course  of  the 
umbilicai  arteries,  to  the  fundus  of  ttie  organ. 

The  bladder  is  composed  of  three  coals,  an  external  or  serous  coat,  t 
muscular,  and  a  mucous  coat*  The  serous  coat  is  partial,  and  derived 
from  llie  peritoneum,  which  invests  the  posterior  surface  and  sidejj  of  tilt 
bladder,  from  about  opposite  the  point  of  termination  of  th^  two  iireteit 
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to  its  summit,  whence  it  is  guided  to  the  anterior  wall  of  the  abdomen  by 
the  umbilical  ligaments  and  urachus.     The  muscular  coat  consists  of  two 

Fig.  234,* 


layers,  an  external  layer  composed  of  longitudinal  fibres,  the  detrusor 
urin^e  ;  and  an  internal  layer  of  oblique  and  transverse  fibres  irrejijularly 
distributed.  The  anterior  longitudiiial  fibres  commence  by  four  tendons 
(the  tendons  of  the  bladder  or  of  the  detrusor  urinaa),  two  superior  from 
the  os^a  pubis,  and  two  inferior  from  tlie  rami  of  the  ischia,  and  spread 
out  as  they  ascend  upon  the  anterior  surface  of  the  bladder  to  its  fundus ; 
they  then  converge  upon  the  posterior  surface  of  the  or^^n,  and  descend 
to  its  neck,  where  they  are  inserted  into  the  isthmus  of  the  prostate  gland, 
and  into  a  ring  of  muscular  tissue,  which  surrounds  the  commencement 
of  the  prostatic  portion  of  the  urethra.  Some  of  the  anterior  fibres  are 
also  attached  to  this  ring.  The  lateral  fibres  commence  at  the  prostate 
gland  and  the  muscular  ring  of  the  urethra  on  one  side,  and  spread  out  as 
Oiey  ascend  upon  the  side  of  the  blatlder  to  descend  upon  the  opposite 
side,  and  be  inserted  into  die  prostate  and  opposite  segment  of  fJie  same 
ring.     Two  bands  of  oblique  fibres  are  described  by  Sir  Charles  Bell,  as 

•  A  ftide  vi<*w  of  the  viscera  ofibe  mule  pHTri*",  in  sidK  Tb^  right  si.ie  of  the  pelvii 
ha;^  been  rcnioveil  liy  a  vertiriil  action  made  tbroa^h  the  on  pubis  near  the  iympby»i$; 
aint  anoihrT  throiif(h  rhe  mkldle  of  the  s^acrum.  L  The  ilivideit  surfkoe  <vf  lite  o^  pubit. 
2,  The  divided  <mr(uee  of  ihe  &ncriim*  'S.  The  body  of  the  l>llad<ler*  4vIh  fundus;  from 
tbe  apex  is  8t»en  pas^siiig  upwards  die  umcbus.  5.  The  buse  of  the  bladder*  fi.  The 
ureter,  7.  Tlie  neck  of  die  bladder,  8,  8.  The  p<?lvic  fiiftcja ;  ihe  fibri»s  immedtaiely 
Above  7  are  given  orTfroni  the  pelvic  fnsicia,  and  represent  the  anterior  lignments  of  tlie 
bladder.  'J.  The  prosTate  ^tan<l.  lU.  The  men>branfnta  portion  of  the  urethra,  between 
the  two  Inyersi  of  the  deep  pt^rineal  fascia.  IL  The  det^p  perineal  fascia  fbirmed  of  two 
layera.  Ti,  One  r>r  Cowper  s  glands  between  tbe  two  layers  of  deep  perineal  faj^cia,  and 
beneuiU  die  membran«>iis  portion  of  the  urethra.  13.  The  bulb  of  die  corpus  *<pongio»uiii. 
H.  The  body  of  the  eorpu*  spongiosum.  ITj.  The  ritiht  crus  penia.  lf>.  The  upper  part 
of  tlie  first  portion  of  the  rectum,  17.  The  rectn-vesical  fold  of  peritoneum.  18.  The* 
■erond  portion  of  the  rectuiit.  19.  The  right  vesieida  «ei>iinalia.  20.  TIfc*  vas  deferens 
2t.  The  recJum  (^overetl  by  tl^e  descending  tayerof  the  pelvic  fascia^  just  as  it  is  making 
iu  beod  b(«ekW!^irds  to  constitute  tbe  third  portion.  "22.  A  part  of  the  levator  tini  muscio 
inventing  ihts  lower  pun  of  the  reotum.  23.  The  external  Bphiucter  ani.  ti4.  Tlie  in- 
tervsil  httw<»en  the  deep  aiid  superJicial  perineal  fascia :  they  arc  bcwu  lo  be  conliijuoui 
b*n«8tb  the  number 
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origioating  at  the  terminations  of  the  ureters,  and  canverging  to  thp  n^ck 
of  the  bladder:  the  existence  of  lliese  muscles  is  not  well  established 
The  fibres  corresponding  with  the  tngonum  vesica}  are  transverse. 

It  has  been  shown  by  Mr.  Gutliriej*  that  there  are  no  fibres  iit  the  neck 
of  the  bladder  capable  of  forming  a  sphincter  vesicae;  but  Mr.  Lauef  has 
described  a  faisciculus  of  muscylar  fibres  which  surround  the  commence- 
nient  of  the  urethra,  and  perform  such  an  office.  These  fibres  form  a 
narrow  bundle  above  tfie  urethra^  but  spread  out  below  behind  the  prostate 
gland :  they  are  brought  into  view  by  dissecting  ofT  the  mucous  mem* 
brane  from  around  the  orifice  of  the  urethra. 

Sir  Astley  Cooper  has  described  around  the  urethra,  within  the  prostate 
gland,  a  ring  of  ehistic  tissue,  or,  rather,  according  to  Mr.  Lane,  of  mus- 
cular fibres,  which  has  for  its  object  the  closure  of  tlie  urethra  against  the 
involuntary  passage  of  the  urine.  It  is  into  this  nlffe  that  the  lortgitudinal 
fibres  of  the  detrusor  urinaf  are  inserted,  so  that  the  muscle,  taking  a  fixed 
point  at  the  os  pubis,  wdl  not  only  compress  the  bladder,  and  thereby 
tend  to  force  its  contents  along  tlie  urethra,  but  wmII  at  the  same  time,  by 
means  of  its  attachment  to  the  ring,  dilate  the  entrance  of  the  urethra,  and 
atlbrd  a  free  egress  to  the  contents  of  the  bladder. 

The  Mucom  coat  is  thin  and  smooth,  arid  exactly  moulded* upon  the 
muscular  coat,  to  which  it  is  connected  by  a  .somew^hat  thick  layer  ofsub- 
iijucous  tissue,  called  by  some  anatomists  the  nervous  coat :  its  papilliE 
are  very  minute,  and  there  is  scarcely  a  trace  of  raucous  follicles,  lliis 
mucous  membrane  is  continuous,  Ihroucjh  the  ureters,  with  the  lining 
membrane  of  the  urinifcrmis  duels,  and,  tlirougb  the  urethra^'wilh  thai  ojf 
Hie  prostatic  ducts,  tubidi  seminiferi,  and  Cowper's  glands* 

Upon  the  internal  surface  of  the  base  of  the  bladder  is  a  triangular 
smooth  plane  of  a  paler  colour  tban  the  rest  of  the  mucous  membrane,  the 
tiigomtia  vesica^,  or  irigone  vesicale^  (fig.  237.)  This  is  the  most  sensi- 
tive part  of  the  bladder,  and  the  pressure  of  calculi  upon  it  gives  rise  to 
great  sutlcring.  It  is  bounded  on  each  side  by  the  raised  ridge,  corre- 
spontlin«r  with  the  muscles  of  the  ureters,  at  each  posterior  angle  by  the 
openings  ot'  the  ureters,  and,  in  front,  by  a  slight  elevation  of  the  mucous 
membrane  at  the  entrance  of  the  urethra^  called  umiia  vesias. 

The  external  surface  of  the  base  of  the  bladder  corresponding  with  ili€ 
trigonum,  is  also  triangular,  and  is  separateil  from  the  rectum  merely  by  a 
thin  layer  of  fibrous  membnine,  the  recto-vesical  fascia.  It  is  bounded 
behind  by  the  recto-vt'sical  fold  of  peritoneum ;  and  on  each  side  by  the 
vas  deferens  and  vesicula  seminalis,  which  converge  almost  to  a  point  at 
the  base  of  the  prostate  gland.  It  is  through  this  space  thai  the  opening 
is  made  in  llie  recto-vesical  operation  for  puncture  of  the  bladder. 


PROSTATE    GLAND. 

The  prostate  gland  (r^^U^r^n.*  pra^ponere)  is  situated  in  front  of  tlie  neck 
of  the  bladder,  behind  the  deep  perineal  fascia,  and  upon  llie  rectum, 
ihrout^b  which  latter  it  may  be  felt  with  the  finger.  It  surrounds  the  coni- 
mcnrenuvnt  tf'  the  urethra  for  a  little  more  tlian  an  inch  of  its  extent,  and 
irseudih's  a  Spanish  chestnut  both  in  size  and  form ;  the  base  being 
directed  backwards  towards  the  neck  of  the  bladder^  the  apex  forwards, 

•  M  On  t?ie  Anntomy  hnd  Diacnse*  of  tlio  Nock  of  the  Btadder  mud  of  ih«  Ur«tlifm.** 

i  Lanet't,  vo.  i^  I84'i-43,  p.  070. 
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and  the  convex  side  towards  the  rectum.  It  is  retained  firmly  in  its  posi- 
tion by  the  two  superior  and  two  inferior  tendons  of  the  bladder,  by  tlie 
attachments  of  the  pelvic  fascia,  and  by  a  process  of  the  internal  layer  of 
the  deep  perineal  fascia,  which  forms  a  sheath  around  the  membranous 
urethra,  and  is  inserted  into  the  apex  of  the  gland.  It  consists  of  three 
lobes,  two  lateral  and  a  middle  lobe  or  isthmus ;  the  lateral  lobes  are 
distinguished  by  an  indentation  upon  the  base  of  the  gland,  and  by  a  slight 
furrow  upon  its  .upper  and  lower  surface.  The  third  lobe  or  istlimus  is  a 
small  transverse  band  which  passes  between  the  two  lateral  lobes  at  the 
base  of  the  organ.  In  structure  the  prostate  gland  is  composed  of  ramified 
ducts,  terminating  in  lobules  of  follicular  pouches,  which  are  so  closely 
compressed  as  to  give  to  a  thin  section  of  the  gland  a  cellular  appearance. 
It  is  pale  in  colour  and  hard  in  texture,  splits  easily  in  the  coui-se  of  its 
ducts,  and  is  surrounded  by  a  plexus  of  veins  whicn  are  enclosed  by  the 
strong  fibrous  membrane  with  which  it  is  invested.  Its  secretion  is  poured 
into  the  prostatic  portion  of  the  urethra  by  fifteen  or  twenty  excretory 
ducts.  The  urethra  in  passing  through  the  prostate  lies  one-third  nearer 
its  upper  than  its  lower  surface. 

VESIOULA     SEMINALES. 

jOn  the  under  surface  of  the  base  of  the  bladder,  and  converging  towards 
the  base  of  the  prostate  gland,  are  two  lobulated  and  somewhat  pyriform 
bodies,  about  two  inches  in  length,  the  vesicute  seminales.  Their  upper 
surface  is  in  contact  with  the  base  of  the  bladder ;  the  under  side  rests  on 
the  rectum*,  separated  only  by  the  recto-vesical 
fascia ;  the  larger  extremities  are  directed  back-  *^**"  ^*^''** 

wards  and  outwards,  and  the  smaller  ends  almost  J 

meet  at  the  base  of  the  prostate.     They  enclose  1; 

between    them    a   triangular  space,   which   is  .^^^B^       ^ 

bounded  posteriorly  by  the  recto-vesical  fold  of         4^H|^^|^  r 
peritoneum,  and  which  corresponds   with  the        jfllfflPiH^B^ 
trigonum  vesicae  on  the  interior  of  the  bladder.       JJmBPR 
Each  vesicula  is  formed  by  the  convolutions  of      JSiilKwm    MnM^^ 
a  single  tube,  which  ^ives  off  several  irregular    mK^n^^  flmm^^^ 
cxcal   branches.      It  is  enclosed  in  a   dense   ffv-  ^^ 
fibrous    membrane,   derived   from    the    pelvic    m.  /yfiill!l'|,'t^^^ 
fascia,  and  is  constricted  beneath  the  isthmus    i^j./ZIy         vi^JV 
of  the  prostate   gland   into  a  small  excretory      W  u  WS:      /^r^W 
duct.     The  vas  deferens,  somewhat   enlarged       ^^  a\   l^J^ 
and  convoluted,  lies  along  the  inner  border  of  ^ScJVja-i?^^ 

each  vesicula,  and  is  included  in  its  fibrous  in- 
vestment.    It  communicates  with  the  duct  of  the  vesicula,  beneath  the 
isthmus  of  the  prostate,  and  formsf  the  ejaculatory  duct.     The  ejacula- 

•  Tlie  posterior  aspect  of  the  male  bladder ;  the  serous  covering  is  removed  in  order 
M  show  the  muscular  coat.  1.  The  iKxIy  of  the  bladder.  2.  Its  fundus.  3.  Its  inferior 
fundus  or  base.  4.  The  urachns.  5,  5.  The  ureters.  6,  6  The  vasa  deferontia.  7,  7 
The  yesiculio  seminales.  The  triangular  area,  bounded  by  the  vasa  dcferentia  ind 
vesioulfp  seminales  on  either  side,  a  dotted  line  above  and  the  numeral  3  l>elow,  is  thn 
space  corresponding  with  the  trigonum  vesica.  It  is  this  part  of  the  bladder  which  i« 
pierced,  in  puncturitg  the  bladder  through  the  rectum.  The  dotf^d  line,  forming  the 
Iviseof  this  triangulai  area,  marks  the  extent  of  the  recto-vesical  fold  of  the  peritoneum 

\  It  has  been  customary  hitherto,  in  works  on  anatomy,  to  describe  the  course  of  ex* 
evetory  ducts  as  proceeding  from  the  gland,  and  pas-sing  thence  to  Uie  point  at  whirh 
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tory  duel  is  abojt  three  quarters  nf  an  inch  in  length,  and  running  for  i 
wards,  first  between  the  base  of  the  prostate  and  the  isthmus,  and  ihtu 
throufjh  the  tissue  of  tlie  veru  iiKintanum,  opetis  upon  the  mucous  lueui 
brane  of  the  urethra,  near  its  fellow  of  the  opposite  side,  at  the  atitenor 
extremity  of  iliat  process. 


MALE    OAGAKS    OF    GENERATION* 

The  organs  of  generation  in  the  male  are,  the  penis  and  the  testes,  with 

their  appendages. 

PE?ris. 

The  Penis  is  divisible  into  a  body,  root,  and  extremity.     The  body  iij 
surrounded  by  a  thin  integument,  which  is  remarkable  for  the  loose uea 
of  its  areolar  connexion  with  the  deeper  parts  of  tlie  orgTin,  and  for  con- 
taining no  adipose  tissue.     The  rooi  is  broad,  ami  firmly  adherent  to  th^l 
rami  of  the  ossa  pubis  and  ischia  by  means  of  two  strong  processes,  the! 
crura,  and  is  connected  to  the  symphysis  pubis  by  a  fibrous  membrane,  Xht 
ligamentum  suspensorium*     The  exiremii^^  or  ghns  penis^  resembles  an 
obtuse  cone,  somewhat  compressed  from  above  downwards,  and  of  a 
deeper  red  colour  than  the  surrounding  skin.     At  its  apex  is  a  small  ver- 
tical slit,  the  meatus  urinarius,  which  is  bounded  by  two,  more  or  Ifisij 
protuberant,  labia ;  and,  extending  backwards  from  ihe  meatus,  is  a  de 
pressed  raphe,  to  which  is  attached  a  loose  fold  of  mucous  membrane,  th6l 
iro^num  prieputii.    The  base  of  the  glans  is  marked  by  a  projecting  collar^l 
tlie  corona  glnndis^  upon  which  are  seen  a  number  of  small  papillary  ele^f 
vations,  the  glanduke  Tysoni  (odorifene).     Behind  the  corona  is  a  deep] 
fossa,  bounded  by  a  circular  fold  of  integument,  the  prtPputmm^  which,  till 
the  quiescent  state  of  ihe  organ,  may  be  drawn  over  the  glans,  but,  in  itil 
disteudfd  state,  is  obliterated,  and  ser\'es  to  facilitate  its  entargement*    Th*' 
internal  surfiire  of  the  prepuce  is  lined  by  mucous  membrane,  covered  by 
a  thin  epithelium  ;  this  membrane,  on  reaching  the  base  of  the  glans,  is 
reflect td  over  the  glans  penis,  and,  at  the  meatus  urinarius,  is  continuoua 
with  the  mucous  lining  of  the  urethra. 

The  penis  is  composed  of  the  corpus  cavemosum  and  corpus  spongio- 
sum, and  contains  in  its  interior  the  longest  portion  of  the  urethra. 

The  Corpus  cauernomm  is  dislinguished  into  two  lateral  portions  (cor- 
jjora  cavernosa)  by  an  imperfect  septum  and  by  a  sufverior  and  inferior 
gmove,  and  is  divided  posteriorly  into  two  cnjra.     It  is  tirmly  adherenfj 
by  means  of  its  crura,  to  the  rami  of  the  ossa  pubis  and  ischia.     It  fonnSj] 
anteriorly,  a  single  rounded  extremity,  which  is  received  into  a  fossa  in 
Ihe  base  of  the  glans  penis  ;  the  superior  groove  lodges  the  dorsal  vessels 
of  the  or^an,  and  the  inferior  receives  the  corpus  spongiosum.     Its  fibrous 
runic  is  thick,  elastic,  and  extremely  firm,  and  sends  a  number  of  fibrous 
bands  and  cords  (trabeculoe)  inwards  from  its  inferior  groove,  which  cross | 
its  interior  in  a  radiating  direction,  and  are  inserted  into  the  inner  walls  of' 
the  tunic.     These  trabeculae  are  most  abundant  on  the  middle  line,  where 

the  sceretioa  i»  poure*!  ool.     In  tlie  descrii>tion  of  the  vni*  deferens,  witli  it#  connexion  -^ 
with  ihe  duct  of  ilie  vi^^jculn  fiemiDnilj«,  I  have  adopted   this  plan,  that  1  might  rmt  tc<|  J 
ftir  depart  from  e^mbltshed  habiL     But  as  it  is   more  correct  and  con^iMent  wiili  ili*  1 
pretent  Alutij  orsctenee  to  consider  the  f^tfind  as  a  dt^velopment  of  the  diiot,  I  h«v«  pur* 
toed  ilie  latter  principti}  in  tlie  deK'/iptiou  of  tuo»t  of  the  other  glandular  organt  of  iJaa 
hnciy. 
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tnev  are  ranged  vertically,  side  by  side,  somewhat  like  the  teeth  of  a  comb, 
and  constitute  the  imperfect  partition  of  the  corpus  cavernosum,  called 
sephum  pecHnifortne.  This  septum  is  more  complete  at  its  posterior  than 
towards  its  anterior  part. 

The  tunic  of  the  corpus  cavernosum  consists  of  strong  longitudinal  fibrous 
fasciculi,  closely  interwoven  with  each  other.  Its  internal  structure  is 
composed  of  erectile  tissue. 

The  Corpus  spongiosum  is  situated  along  the  under  surface  of  the  corpus 
cavernosum,  in  its  inferior  groove.  It  commences  by  its  posterior  extre- 
mity between  and  beneath  the  crura  penis,  where  it  forms  a  considerable 
enlargement,  the  buiby  and  terminates  anteriorly  by  another  expansion,  the 
glans  penis.  Its  middle  portion,  or  body,  is  nearly  cylindrical,  and  tapers 
gradually  from  its  postenor  towards  its  anterior  extremity.  The  bulb  is 
adherent  to  the  deep  perineal  fascia  by  means  of  the  tubular  prolongation 
of  the  anterior  layer,  which  surrounds  the  membranous  portion  of  the 
urethra ;  i^  the  rest  of  its  extent  the  corpus  spongiosum  is  attached  to  the 
corpus  cavernosum  by  areolar  tissue,  and  by  veins  which  wind  around 
that  body  to  reach  the  dorsal  vein.  It  is  composed  of  erectile  tissue,  en- 
closed by  a  dense  fibrous  layer,  much  thinner  than  that  of  the  corpus 
cavernosum,  and  contains  in  its  interior  the  spongy  portion  of  the  urethra, 
which  lies  nearer  its  upper  than  its  lower  wall, 

'  Erectile  tissue  is  a  peculiar  cellulo- vascular  structure,  entering  in  con- 
siderable proportion  into  the  composition  of  the  organs  of  generation.  It 
consists  essentially  of  a  plexus  of  veins  so  closely  convoluted  and  inter- 
woven with  each  other,  as  to  give  rise  to  a  cellular  appearance  when  ex- 
amined by  means  of  a  section.  The  veins  forming  this  plexus  are  smaller 
in  the  glans  penis,  corpus  spongiosum,  and  circumference  of  the  corpus 
cavernosum,  than  in  the  central  part  of  the  latter,  where  they  are  large  and 
dilated.  They  have  no  other  coat  than  the  internal  lining  prolonged  from 
the  neiehbourmg  veins ;  and  the  interstices  of  the  plexus  are  occupied  by 
a  peculiar  reddish  fibrous  tissue.     They  receive  their  blood  from  the  ca- 

Eillaries  of  the  arteries  in  the  same  manner  with  veins  generally,  and  not 
y  means  of  vessels  having  a  peculiar  form  and  distribution,  as  described 
by  Miiller.     The  helicine  arteries  of  that  physiologist  have  no  existence. 

Vessels  and  Mrves. — The  arteries  of  the  penis  are  derived  from  the  in- 
ternal pudic ;  they  are,  the  arteries  of  the  bulb,  arteries  of  the  corpus 
cavernosum,  and  dorsales  penis.  Its  veins  are  superficial  and  deep.  The 
deep  veins  run  by  the  side  of  the  deep  arteries,  and  terminate  in  the  in- 
ternal pudic  veins.  The  superficial  veins  escape  in  considerable  number 
from  the  base  of  the  glans,  and  converge  on  the  dorsum  penis,  to  form  a 
large  dorsal  vein,  which  receives  other  veins  from  the  corpus  cavernosum 
and  spongiosum  in  its  course,  and  passes  backwards  between  two  layers 
of  the  li^mentum  suspensorium,  and  through  the  deep  fascia  beneath  the 
arch  of  tne  os  pubis,  to  terminate  in  the  prostatic  and  vesical  plexuses. 

The  Lymphatics  terminate  in  the  inguinal  glands.  The  Jferves  are  de- 
rived from  the  internal  pudic  nerve,  fi-om  the  sacral  plexus,  and,  as  shown 
by  Professor  Miiller,  in  his  beautiful  monograph,  firom  the  hypogastric 
plexus. 

URETHRA. 

The  urethra  is  the  membranous  canal  extending  from  the  neck  of  the 
bladder  to  the  meatus  urinarius.     It  is  curved  in  its  course,  and  is  com« 
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posed  of  h^o  layers,  a  mucous  coat  and  an  elastic  fibrous  coat     The  rati 

ecus  coat  is  thin  and  sroooth  ;  it  is  continuous,  internally,  with  tlie  muroq 
membrane  of  the  bladder;  externally,  with  the  investing  membrane  of  th 
glans  ;  and  at  certain  points  of  its  extent,  widi  tine  Hning  membrane  of  ib^- 
numerous  ducts  which  open  into  the  uretlira,  namely,  those  of  Cowper'ti 

Fig.  236 .• 
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glands,  the  prostate  gland,  Tasa  deferentia,  and  Tesirulac  seminales,  Tlie 
el[»iic  fibrous  coat  varies  in  thickness  in  the  diflferent  parts  of  iJie  courve 
of  tjie  urethra:  it  is  thick  in  the  prostate  gland,  forms  a  firm  investment 
for  the  membranous  portion  of  the  canal,  and  is  thin  in  the  spong}*  portion, 
wlieie  it  serves  as  f*  bond  of  connexion  between  the  mucous  membnine 
and  I  be  corpus  spongiosum.  The  urethra  is  about  nine  inches  in  length, 
an(i  is  divided  into  a  prostatic,  membranous,  and  spong}^  portion. 

Tlie  P/oslalic  portion^  a  little  more  than  an  inch  in  length,  is  situated 
in  the  prostate  gland,  about  one-ihird  nearer  its  upper  than  its  lower 
surface,  and  extending  from  its  base  to  its  apex.     Upon  its  lower  circum* 

•  A  longitudinal  secfinn  of  Uie  Ijlntkler,  proaiate  gland,  and  |ieni«,  showing  the  urrtliA 
I.  The  urmdiii*  atinchcd  to  the  upper  pnn  of  tlio  fundus  <«f  th^  blnddrr^,     2.  Tin*  i 
resiciil  fold  f»f  perilorx^um^  ni  its  poim  of  reflosion  from  ihe  biisc  of  iho  blnddcr,  ii}v.^ 
the  wriiorior  furfnr*?  of  the  recinm.     3,  The  npeniiiK  ^f  ihe  riRhi  tireter.     i.  A  aJiirtit 
rid|(e,  ftirmed  by  th«*  rnusole  of  the  ureter,  and  extending  from  the  lermioiitiott  r'  *'- 
UTcU?T  lo  the  cointiienct'mettt  <ti  the  urethra.     Tliis  ridge  form(»  the  (ateml  bo«iad  i 
the  iTtgrtnum  vesirtK>     5.  Tbu  commencement  of  the  urethra  j  the  elevation  ff  j 
menibraoe  immediately  below  the  nuuibor  i^i  the  uvula  vesictt.    The  const r 
tdndder  ni  this  point  19  the  neck  t>f  the  blnibler.     6.  The  prostatic  portion  of  ' 
T.  The  pro^tnte  Hiand  ■    the  diUerence  of  tliicknesi  of  the  |;land,  above  an*^    i 
utflbm,  in  tihown.     8,  The  iathiuu*»  or  third  Join*  of  the  prostate;  inimedia}*  i> 
which  the  ejnculatory  duct  ia  f^en  passing.     9.  The  ri^ht  vesicula  seminalis;  the  11 
deferens  is  »ceu  to  bo  cut  short  oil*,  cjosti  to  its  jonctron  with  the  ejaculntory  iluot.     || 
The  membrnnoii!!  [mrtion  of  the  uredira.      11.  Cowpec'*  ^fland  of  the  ri/^  ' 
duct      I'l.  The  hullious  poflton  of  die  urethrn;  throu^hont  the  whole  ^ 

thm  of  the  corpus  spongioftum,  nuuicrous  lactuiu?  are  *ecu.     13,  The  i-- 

14.  The  corpus  cnvernosum,  cut  e^omewhal  obliquely  tn  Ihe  riijthl  side,  near  iu  lowi 
pnrt,     The  rbnmcter  of  the  venous  cellular  texture  is  well  shown.      l.V  Th**  rii^Li 
penis.      Ifn  Kcar  the  upper  part  of  the  corpus  f^nveruosum,  die  »eotinn  has  f-  iff 

10  the  Icrt  of  the  niidellc  line;    n  portion  of  ihe  s«»plum   pec? tini forme  is  r 
»eea^     Thi*  fli^ure  also  indicnres  the  thickness  »>f  the  flbmu*  inveiiitneni  of  ibt*  cuil 
eavrrnosiim,  am!  its  abrupt  termiimtiou  at  the  base  of  (i7)  die  glans  j>e«i».     fl 
Inwer  segment  of  the  glans.     1^.  The  meatus  urinnrlus.     20.  Thu  corpus  apon 
•fl    Tlie  bulb  of  the  corpu*  ipongtosum. 
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Terence  or  floor  is  a  longitudinal  fold  of  mucous  Fig.  237* 

membrane,  the  veru  morUanum^  or  caput  gallina- 
^nis,  and  on  each  side  of  the  veru,  a  depressed  ^ 
fossa,  the  prostatic  sinus j  in  ivhich  are  seen  the 
numerous  openings  of  the  prostatic  ducts.  At  the 
anterior  extremity  of  the  veru  montanum  are  the 
openings  of  the  two  ejaculatoir  ducts,  and  between 
them  a  third  opening,  which  leads  backwards  into 
a  small  caecal  sac,  the  sinus  pocularis.  ,  The  pros- 
tatic portion  of  the  urethra,  when  -distended,  is  the 
most  dilated  part  of  the  canal ;  but,  excepting  dur- 
ing the  passage  of  urine,  is  completely  closed  by 
means  of  a  ring  of  muscular  tissue  which  encircles 
the  urethra  as  far  as  the  anterior  extremity  of  the 
veru  montanum.  In  the  contracted  state  of  the 
urethra,  the  veru  montanum  acts  as  a  valve,  being 
pressed  upwards  a^inst  the  upper  wall  of  the 
canal ;  but,  during  me  action  of  the  detrusor  mus- 
cle of  the  bladder,  the  whole  ring  is  expanded  by 
the  longitudinal  muscular  fibres  which  are  inserted 
into  it ;  and  the  veru  is  especially  drawn  down  by  two  delicate  tendons, 
which  have  been  traced  by  Mr.  Tyrrell  from  the  posterior  fibres  of  the 
detrusor  into  the  tissue  of  this  process. 

The  Membranous  portion j  the  narrowest  part  of  the  canal,  is  somewhat 
less  than  an  inch  in  length.  It  is  situated  between  the  two  layers  of  the 
deep  perineal  fascia,  and  is  surrounded  by  the  fan-like  expansions  of  the 
upper  and  lower  segments  of  the  compressor  urethra;  muscle,  which  meet 
at  the  raphi  along  its  upper  and  lower  surface.  It  is  continuous  posteriorly 
with  the  prostatic  urethra,  and  anteriorly  with  the  spongy  portion  of  the 
canal.  Its  coverings  are,  the  mucous  membrane,  elastic  fibrous  layer, 
compressor  urethrae  muscle,  and  a  partial  sheath  from  the  deep  perineal 
fascia. 

The  Spongy  portion  forms  the  rest  of  the  extent  of  the  canal,  and  is 
lodged  in  the  corpus  spongiosum  from  its  commencement  at  the  deep 

Eenneal  fascia  to  the  meatus  urinarius.  It  is  narrowest  in  the  body,  and 
ecomes  dilated  at  either  extremity,  posteriorly  in  the  bulb,  where  it  is 
named  the  bulbous  portion,  and  anteriorly  in  the  glans  penis,  where  it 
forms  the  ffisssL  navicularis.  The  meatus  urinarius  is  the  most  constricted 
part  of  the  canal ;  so  that  a  catheter,  which  will  enter  that  opening,  may 
be  passed  fireely  through  the  whole  extent  of  a  normal  urethra.  Opening 
into  the  bulbous  portion  are  two  small  excretory  ducts  about  three-quar- 
ters of  an  inch  in  length,  which  may  be  traced  backwards,  between  the 
coats  of  the  urethra  and  the  bulb,  to  the  interval  between  tiie  two  layers 

•  The  bulbous,  membranous,  and  prostatic  urethra,  with  part  of  the  bladder.  1.  Part 
of  the  urinary  bladder;  its  internal  surface.  2.  The  trigonum  yesiccR.  3.  The  openings 
of  the  ureters.  4.  Tlie  uvula  vesicce.  5.  The  veru  montanum.  6.  The  opening  of  the 
sinus  pocularis.  7,  7.  The  apertures  of  the  ejaculatory  ducts.  8,  8.  The  openings  of 
the  prostatic  ducts.  The  numbers  7,  7,  and  8,  8,  are  placed  on  the  cut  surface  of  the 
supra>urethral  portion  of  the  prostate  gland.  9,  9.  The  lateral  lobes  of  the  prostate  gland, 
a.  The  membranous  portion  of  the  urethra.  6,  6.  Cowper*s  glands,  f,  f.  The  apertures 
of  the  excretory  ducts  of  Cowper's'glands.  d.  The  commencement  of  the  bulbous  po^ 
tion  of  the  nrethra.  c.  t.  The  upper  surface  of  the  bulb  of  the  corpus  spongiosum,  f^f. 
Hie  crura  penis,     g,  g.  The  corpus  caver.iosuni.     A.  The  spongy  portion  of  the  uiethi^ 
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SCROTUM — SPERMATIC  CORD, 


nf  the  deep  perineal  fascia,  where  tliey  ramify  in  two  small  lobulated  .inct 
somewhat  compressed  glands,  of  about  the  size  of  peas.  These  are  Cow- 
per's  glands ;  they  are  situated  immediately  beneath  Ihe  membranous  per 
tion  of  die  urethra,  and  are  enclosed  by  the  lower  segment  of  the  coin* 
pressor  urethrae  muscle,  so  as  to  be  subject  to  musc-ular  compresfliioiw^ 
Upon  the  whole  of  the  internal  surface  of  tlie  spong}-  portion  of  the  urethr 
particularly  along  its  upper  wall^  are  numerous  small  openings  or  lacun 
which  iire  the  apertures  of  mucous  glands  situated  in  the  submucous  arco 
lar  tissue.  The  openings  of  these  lacunie  are  directed  forwards,  and  : 
liable  occasiruially  to  intercept  the  point  of  a  small  catheter  in  its  pa 
into  the  bladder.  At  about  an  inch  and  a  half  from  the  opening  of  tii 
meatus,  oiie  of  these  lacumu  is  generally  found  much  larger  than  the  resif] 
and  is  named  the  iacuTUi  magna.  In  a  preparation  of  this  lacuna,  macT 
by  Sir  Astley  Cooper,  the  extremity  of  the  canal  presents  several  la 
primary  ramifications. 

TESTES^ 

The  testes  are  two  small  glandular  organs  suspended  from  the  abdoo 
by  the  spermatic  curds,  and  enclosed  in  an  external  tegumentary  coveiiog^i 
the  scrotum. 

The  Scrotum  is  disdn^uished  into  tvvo  lateral  halves  or  Itemispheres 
by  a  raphvy  which  is  contmued  anteriorly  along  the  under  surface  of  the 
penis,  and  posteriorly  along  the  middle  line  of  the  perineum  to  die  anus. 
Of  these  two  lateral  portions  the  left  is  somewhat  longer  than  the  nght,l 
and  corresponds  widi  the  greater  length  of  the  spermatic  cord  on  the  left 
side. 

The  scrotum  is  composed  of  two  layers,  the  integument  and  a  proper 
covering,  the  dartos ;  ttie  integument  is  extremely  thin,  transparent,  and 
fibundanl,  and  beset  by  a  number  of  hairs  which  issue  obliquely  from 
skin,  and  have  prominent  roots.  The  dartos  is  a  tliin  layer  of  contractik 
fibrous  tissue,  intermediale  in  properties  between  mus^-ular  fibre  and  ela 
tissue ;  it  forms  the  proper  tunic  of  the  scrotum,  and  sends  inwards  a  dif 
tinct  septum  (septum  scroti),  wlilch  diviiles  it  into  tvvo  cavities  for  the  two 
testes.  The  dailos  is  continuous  around  the  base  of  the  scrotum  with  the 
common  superficial  fascia  of  the  abdonjen  and  perineum. 

The  Spkematic  coro  is  the  medium  of  communication  between  the 
testes  and  die  interior  of  the  abdomen  ;  it  is  composed  of  arteries,  %eina|^ 
iyrnphalics,  nerves,  the  excretory  duct  of  the  testicle,  and  investing  tunica 
It  commences  at  the  internal  abdominal  rirtg,  where  the  vessels  of  wbic' 
it  is  composed  converge,  and  passes  obliquely  aloug  the  spermatic  canal  J 
the  cord  then  escapes  at  the  external  abdominal  ring,  and  descends  through 
tlie  scrotum  to  the  posterior  border  of  tlie  testicle.  The  lefl  cord  is  some- 
what  longer  than  the  right,  and  permits  the  left  testicle  to  reach  a  lowtv 
level  llian  its  fellow. 

The  Jhteries  of  the  spermatic  cord  are,  the  spermatic  artery  from  ihe 
aorta ;  the  deferential  artery,  accompanying  the  vas  deferens,  from  the 
stjperior  vesical ;  and  the  cremasteric  branch  from  tlie  epigastric  arter 
The  sppnnatic  veins  form  a  plexus,  which  constitutes  the  chief  bulk  of  1* 
cord  ;  tliey  are  provided  with  valves  at  short  intervals,  and  the  smallc 
veins  have  a  peculiar  tendril-like  arrangement  which  has  obtained  for  then 
tne  name  of  vasa  pam pin i  form ia.     The  lymphatics  are  of  large  size,  and 
terminate  in  the  lumbar  glands.     The  nerves  are  the  spermatic  plexiii«, 
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ivhich  is  derived  from  the  aortic  and  renal  plexus,  the  genitai  branch  of 
the  genito-crural  nerve,  and  the  scrotal  branch  of  the  ilio-scrotal. 

iXe  Vas  defyrens,  the  excretory  duct  of  the  testicle,  is  situated  along 
die  posterior  border  of  the  cord,  vrhere  it  may  easily  be  distinguished  by 
the  hard  and  cordy  sensation  \<rhich  it  communicates  to  the  fingers.  Its 
parietes  are  very  thick  and  tou^,  and  its  canal  extremely  small,  and  lined 
oy  the  mucous  membrane  contmued  from  the  urethra. 

The  Coverings  of  the  spermatic  cord  are,  the  spermatic  fascia,  cremaster 
muscle,  and  fascia  propria.  The  spermatic  fascia  is  a  prolon^tion  of  the 
intercolumnar  fascia,  derived  fit)m  the  borders  of  the  extemsJ  abdominal 
ring  during  the  descent  of  the  testicle  in  the  foetus.  The  cremasteric  co- 
vermg  (erythroid)  is  the  thin  muscular  expansion  formed  by  the  spreading 
out  of  the  fibres  of  the  cremaster,  which  is  likewise  carried  down  by  the 
testis  during  its  descent.  The  fascia  }Nropria  is  a  continuation  of  the 
infimdibuliform  process  from  the  transver^s  fascia,  which  immediately 
invests  the  vessels  of  the  cord,  and  is  also  obtained  during  the  descent  of 
the  testis. 

TESTES. 

The  Testis  (testicle)  is  a  small  oblong  and  rounded  gland,  somewhat 
compressed  upon  the  sides  and  behind,  and  suspended  in  the  cavity  of  the 
scrotum  bv  the  spermatic  cord. 

Its  position  in  the  scrotum  is  oblique ;  so  that  the  upper  extremity  is 
directed  upwards  and  forwards,  and  a  little  out- 
wards ;  the  lower,  downwards  and  backwards,  and  *^ ^^®* 
a  little  inwards ;  the  convex  border  looks  forwards 
and  downwards,  and  the  flattened  border,  to  which 
the  cord  is  attached,  backwards  and  upwards.  Lyin^ 
against  its  outer  and  posterior  body  is  a  flattened 
body  which  follows  the  course  of  the  testicle,  and 
extends  from  its  upper  to  its  lower  extremity ;  this 
body  is  named,  from  its  relation  to  the  testis,  mi- 
didymis  {M,  upon,  ^i^ufto^,  the  testicle) ;  it  is  divicled 
into  a  central  part  or  body,  an  upper  extremity  or 
fi;lobus  major,  and  a  lower  extremity,  globus  minor 
(Cauda)  epididymis.  The  globus  major  is  situated 
^inst  the  upper  end  of  the  testicle,  to  which  it  is 
closely  adherent ;  the  globus  minor  is  placed  at  its  lower  end,  is  attached 
to  the  testis  by  areolar  tissue,  and  curves  upwards,  to  become  continuous 
with  the  vas  deferens.  The  testis  is  invested  by  three  tunics,  tunica  vagi- 
nalis, tunica  albugmea,  and  tunica  vasculosa,  and  is  connected  to  the  inner 
surface  of  the  dartos  by  a  large  quantity  of  extremely  loose  areolar  tissue, 

*  A  trensverse  section  of  the  testicle.  1.  The  cavity  of  the  tunica  vaginalis;  the  most 
external  layer  is  the  tunica  vaginalis  reflexa ;  and  that  in  contact  with  the  organ,  the 
tunica  vaginalis  propria.  2.  The  tunica  albuginea.  3.  The  mediastinum  testis,  giving 
off  numerous  fibrous  cords  in  a  radiated  direction  to  the  internal  surface  of  the  tunica 
albuginea.  The  cut  extremities  of  the  vessels  below  the  number  belong  to  the  rete 
testis ;  and  those  above,  to  the  arteries  and  veins  of  the  organ.  4.  The  tunica  vascu- 
losa, or  pia  mater  testis.  5.  One  of  the  lobules,  consisting  of  the  convolutions  of  tlie 
tubuli  seminiferi,  and  terminating  by  a  single  duct,  the  vas  rectum.  Corresponding 
lobules  are  seen  between  the  other  fibrous  cords  of  the  mediastinum.  6.  Section  of  the 
•pididymis. 
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in  which  fat  is  never  deposited,  but  which  is  very  susceptible  of  serom 

infiltration. 

The  Tunica  vaginalis  is  a  pouch  of  serous  membrane  derived  from  the 

peritoneum  in  the  descent  of  the  testis,  and  after\vards  obliterated  from 
the  abdomen  to  witliin  a  short  distance  of  the  gland.  Like  other  serous 
coverings,  it  is  a  shut  sac,  investing  the  organ,  and  thence  reflected  so  hs 
to  form  a  bag  around  its  circumference:  hence  it  is  divided,  into  the 
timica  vaginalis  propria^  and  timica  vaginalis  reflexa.  The  tunica  vagi- 
nahs  propria  covers  the  surlace  of  the  tunica  albuginea,  and  surrounds  the 
e|>idia)rais,  connecting  it  to  the  testis  by  means  of  a  distinct  duplicature. 
The  tunica  viiginatis  reflexa  is  attached  by  its  external  surface,  through 
the  medium  of  a  quantity  of  loose  areolar  tissue,  to  the  inner  surface  of  the 
dartos.  Between  die  two  layers  is  the  smooth  surface  of  the  shut  sac 
moistened  by  its  proper  secretion. 

The  Tutma  alhugima  {dura  mater  testis)  is  a  thick  fibrous  membrani 
of  a  bluish  white  colour,  and  the  proper  tunic  of  the  testicle.  It  is  adh< 
rent  externally  to  the  tunica  vaginalis  propria,  and  from  die  union  of 
serous  with  a  fibrous  membrane  is  considered  to  be  a  fibro*serous  mei 
brane,  like  the  dura  mater  and  Dericardium.  After  surrounding  ijie  te; 
tide,  the  tunica  albuginea  is  reflected  from  its  posterior  border  into  the 
interior  of  the  gland,  and  forms  a  projecting  longitudinal  ridge,  which  is 
called  the  Tnediasfinum  testis  (corpus  Highmorianura*),from  wbicb  nume- 
rous fibrous  cords  (trabeculae,  septula)  are  given  off,  to  be  inserted  into  the 
inner  surface  of  the  tunic.  The  mediastinum  serves  to  contain  the  vessels 
and  ducts  of  the  testicle  in  their  passage  into  the  substance  of  llie  organ, 
and  the  fibrous  cords  are  admirably  fitted,  as  has  been  shown  by  Sir  A&lley 
Cooper,  to  prevent  compression  of  the  gland.  If  a  transverse  section  be 
made  of  the  testis,  and  the  surface  of  the  mediastinum  examined,  it  will 
be  observed  that  the  blood-vessels  of  the  substance  of  the  organ  are  situated 
near  the  posterior  border  of  the  mediastinum,  while  the  divided  ducts  of 
the  rete  testis  occupy  a  place  nearer  the  free  margin. 

The  Tunica  vmaiio&a  (pia  mater  testis)  is  the  nutrient  membrane  of 
testis ;  it  is  situated  im mediate! v  within  the  tunica  albuginea,  and  enclo: 
the  substance  of  the  gland,  sending  processes  inwards  between  the  lobul 
in  tiie  same  manner  tliat  the  pia  mater  is  reflected  between  the  convoli 
tions  of  the  brain. 

The  substance  of  the  testis  consists  of  numerous  conical  flattened  tobUi 
(lobuli  testis),  the  bases  being  directed  towards  the  surface  of  the  organ, 
and  the  apices  towards  the  mediastinum.  Krause  found  between  four  and 
fiv<f  hundr«.*d  of  these  lobules  in  a  single  testis.  Each  lobule  is  invested 
by  a  distinct  sheath,  formed  of  two  lavers,  one  being  derived  from  the 
tunica  vasculosa,  the  other  from  tlie  tunica  albuginea.  The  lobule  is  com- 
posed of  one  or  several  minute  tubuli,  iubuli  seminijeri^\  ejtceedingly  con- 
voluted, anastomosing  frequently  with  each  other  near  their  extremities^ 
terminating  in  loops  or  in  free  c^cal  ends,  and  of  the  same  diameter  {j\^ 

•  Nathafilel  HiKhmore,  n  pbjrsirian  of  Oiford,  in  tiia  "Corporis  Humani  Ditquisitio 
Anatomical'  pabii*lie«l  in  IfiSt,  considers  tli*?  corpus  Hi(ct*nfiorianufti  as  n  duct  formed 
Uy  Uie  convergencB  of  llie  fibrous  cards,  which  he  inisinkea  for  smnner  docts^ 

^  Lauth  estimaiies  thei  whole  number  of  tubuli  seminiferi  in  each  le^tit  mt  S40.  aod 
lliHr  Rverafre  1<*n^h  at  2  frc't  3  inches.  According  to  UiIb  caJculaiiooi  the  wbole  lengtb 
of  the  lubuli  demitiifert  would  be  iSOO  feet 
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of  an  inch,  Lauth)  throughout.  The  tubuli  sseminiferi  are  of  a  bright 
yellow  colour;  they  become  less  convoluted  in  the 
apices  of  the  lobules,  and  terminate  by  forming  be- 
tween twenty  and  thirty  small  straight  aucts  of  about 
twice  the  diameter  oi  the  tubuli  seminiferi,  the  vasa 
recta.  The  vasa  recta  enter  the  substance  of  the 
mediastinum,  and  terminate  in  from  seven  to  thirteen 
ducts,  smaller  in  diameter  than  the  vasa  recta.  These 
ducts  pursue  a  waving  course  from  below  upwards 
through  the  fibrous  tissue  of  the  mediastinum ;  they 
communicate  freely  with  each  other,  and  constitute 
the  rete  testis.  At  the  upper  extremity  of  the  medi- 
astinum, the  ducts  of  the  rete  testis  terminate  in  from 
nine  to  thirty  small  ducts,  the  vasa  ^erentia^\  which 
form  by  their  convolutions  a  series  of  conical  masses, 
the  coni  vasculosi;  from  the  bases  of  these  cones 
tubes  of  larger  size  proceed,  which  constitute,  b^ 
their  complex  convolutions,  the  body  of  the  epi- 
didymis. The  tubes  become  gradually  larger  towards 
the  lower  end  of  the  epididymis,  and  terminate  in  a 
single  large  and  convoluted  duct,  the  vas  deferens. 

The  Epididymis  is  formed  by  the  convolutions  of  the  excretory  seminal 
ducts,  extemaUy  to  the  testis,  and  previously  to  their  termination  in  the 
vas  deferens.  The  more  numerous  convolutions  and  the  aggregation  of 
the  coni  vasculosi  at  the  upper  end  of  the  organ  constitute  the  globus 
major ;  the  continuation  of  the  convolutions  downwards  is  the  body ;  and 
the  smaller  number  of  convolutions  of  the  single  tube  at  the  lower  extre- 
mity, the  globus  minor.  The  tubuli  are  connected  together  by  a  very 
delicate  areolar  tissue,  and  are  enclosed  by  the  tunica  vaginalis. 

A  small  convoluted  duct,  of  variable  length,  is  generally  connected 
with  the  duct  of  the  epididymis  immediately  before  the  commencement  of 
the  vas  deferens.  This  is  the  vasculum  aberrans  of  Haller ;  it  is  attached 
to  the  epididymis  by  the  areolar  tissue  in  which  that  body  is  enveloped. 
Sometime^  it  becomes  dilated  towards  its  extremity,  but  more  frequently 
retains  the  same  diameter  throughout. 

The  Vas  deferens  may  be  traced  upvirards  in  the  course  of  the  seminal 
fluid,  from  the  globus  minor  of  the  epididymis  along  the  posterior  part  of 
the  spermatic  cord,  and  along  the  spermatic  canal  to  the  internal  abdomi- 
nal ring.  From  the  ring  it  is  reflected  inwards  to  the  side  of  the  fundus 
of  the  bladder,  and  descends  along  its  posterior  surface,  crossing  the  direc- 
tion of  the  ureter,  to  the  inner  border  of  the  vesicula  seminalis.  In  thi^ 
situation  it  becomes  somewhat  larger  in  size  and  convoluted,  and  termi- 
nates at  the  base  of  the  prostate  gland,  by  uniting  with  the  duct  of  the 
vesicula  seminalis  and  constituting  the  ejaculatory  duct.    The  ejaculatory 

*  Anatomy  of  the  testis.  1,  1.  The  tunica  albuginea.  2,  2.  The  mediastinum  testis. 
3,  3.  The  lobuii  testis.  4,  4.  The  vasa  recta.  5.  The  rete  testis.  6.  The  vasa  effe- 
rentia,  of  which  six  only  are  represented  in  this  diagram.  7.  The  coni  vasculosi 
constituting  the  globus  mnjot  of  the  epididymis.  8.  The  body  of  the  epididymis 
9.  The  globus  minor  of  the  epididymis.  10.  The  yas  deferens.  11.  The  vasculum 
aberrans. 

fE^ach  vas  offerens  with  its  cone  measures,  according  to  Lanth,  about  8  inches.  The 
entire  length  of  the  tubes  composing  the  epididymis,  according  t'^  the  same  authority,  i* 
about  21  feet. 
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duct,  which  is  thus  formed  by  tlie  junction  of  the  duct  of  the  vesicuJa 
seminal  is  with  the  vas  deferens,  passes  forwards  to  the  anterior  extr<*mir 
of  ttie  veru  montanuinj  where  it  terminates  by  opening  into  the  prostatiel 
urethra, 

FEMALE   PELVIS. 

The  peculiarities  in  form  of  the  female  pelvis  have  already  been  ex^ 
amined  with  the  anatomy  of  the  bones  {p.  118)*     Its  lining  boundaries  arCJ 
the  same  with  those  of  the  uKile.     The  contents  are,  the  bladder,  v«^na 
uterus  with  its  appendae^es,  and  the  rectyra.     Some  portion  of  tlje  stud 
infejJtines  also  occupies  the  upper  part  of  its  cavity. 

The  Bladder  is  in  relation  with  the  ossa  pubis  in  front,  with  the  uterutl 
behind  J  from  which  it  is  usually  separated  by  a  convolution  of  sraall  in*] 
testine,  and  with  the  neck  of  tlie  uterus  and  vagina  beneath.  The  form  j 
of  tlie  female  bladder  corresponds  with  tliat  of  tlie  pelvis,  being  broad  J 
from  side  to  side,  and  often  bulging  more  on  one  side  than  on  tlie  other,! 
This  is  narticularly  evident  after  frequent  parturition.  The  coah  of  the^ 
bladtle:  dre  the  same  as  those  of  the  male. 

The  Urethra  is  about  an  inch  and  a  half  in  length,  and  is  lodged  in  the 
upper  wall  of  the  vagina,  in  its  course  downwards  and  forw^ards,  beneath] 
the  aieh  of  the  os  pubis,  to  the  meatus  urinarius.     it  is  Hned  by  mucoui 
membrane,  which  is  disposed  in  longitudinal  folds,  and  is  continuous  in 
ternally  with  that  of  the  bladder,  and  externally  with  that  of  the  vulva  J 
\he  mucous  roerabrane  is  surrounded  by  a  proper  coat  of  elastic  tissue,  ta  1 
which  the  muscular  fibres  of  the  detrusor  urina?  are  attached.     It  is  to  thtl 
elastic  tissue  that  is  due  tlie  remarkable  dilatability  of  the  female  urethni|i 

•  Human  testis  jnjecTcd  witti  mercury.     1,  L  Lobules  formed  of  seminiftToui  tnbvfli ' 
fit  Rpte  i«»?tis.     3.  Vesa  i^lferpntiii,     4,  Plexusps  of  Uie  efferent  vesselt  paatini^  into  ihi  ' 
bpnd  of  the  opidiily^mis  5,  5,     0.  Bcnly  of  the  epidldymift.     7.  Iti  appendli ;  its  eul  oi 
^uda.     8.  Vaa  deferens. — (Lautk) 


'  md  its  speedy  return  to  its  origmal  diameter,  Tlie  meatus  is  encircled 
by  a  rin^  of  fibrous  tissue,  which  prevents  it  from  distend ing  with  the 
same  facility  as  the  rest  of  the  canal ;  hence  il  is  sometimes  advantageoui 
in  performing  this  operation  to  divide  tlie  margin  of  die  meatus  sUghUj 
with  tlie  knife, 

T  A  G  I  N  A  * 

Tlie  Vagina  is  a  membranous  canal^,  leading  from  tlie  vulva  to  the 
uterus  J  and  corresponding  in  direction  with  the  axis  of  the  outlet  of  the 
jtelvis.  It  is  constricted  at  its  commencement,  but  near  the  uterus  becomes 
dilated ;  and  is  closed  by  the  contact  of  the  anterior  will!  llie  posterior 
walK  Its  length  is  variable  ;  but  it  is  always  longer  upon  th*j  posterior 
ihan  upon  the  anterior  wall,  the  former  beiog  usually  about  five  or  six 
inches  in  length,  and  the  latter  four  or  five.  It  is  attached  to  the  cervix 
of  tlie  uterus^  which  latter  projects  into  the  upper  extremity  of  the  canal 

In  Stnicture  the  vagina  is  composed  of  a  miicous  lining,  a  layer  of 
erectile  li^s^iey  and  an  external  tunic  of  conlractiie^bnnis  tissue ^  resembling 
the  dartos  of  the  scrotum-     The  upper  fourth  of  the  posterior  wall  of  the 

•  A  pute  view  of  the  Tiscera  of  tbo  fcnjale  p^lvi^.  1,  Tlie  iymphysis  pubis;  to  th* 
Opp*?T  part  flf  wbicb  the  tendon  of  tlie  rectus  rnu*cle  is  attacbed.  2.  The  nbdominal 
parieieii.  3.  The  coUection  of  fat,  formini^  Uie  prominence  of  the  mons  Veneris.  4.  The 
urinnry  hindder.  5.  The  entmn^'e  of  the  lelV  ureter.  C.  The  caimt  of  the  uretKm,  con- 
verted into  a  mere  fissure  by  ilie  coiuraetjon  of  its  \vaU«.  7.  Tbe  meatui  urinnriu^. 
S.  The  clitori^s,  wnh  its  prtspntiiim,  diviJed  throtigt}  the  middle,  9.  The  left  nympbn. 
10.  The  (pn  labium  majua.,  11.  The  meaiUB  of  the  vsKiim^  narrowed  by  the  coniracijon 
its  gphincter.  12.  2^2,  The  canal  of  dif  voyino,  upon  which  the  transverse  tursb  btij 
pparent,  11.  The  thick  wall  of  Kepairation  belWLM»n  the  liase  uf  the  bladder  and  the 
Lgina.  14.  The  wnfl  of  scjinrnhon  between  the  vapina  and  rectum.  ID.  The  perineum 
Ifi,  The  o»  uteri.  17.  Its  cervix,  18,  The  fundus  meri.  'llie  cavita»  tiieri  is  *een  alon»i 
the  centre  of  ihc  orjfan.  19.  The  rectum,  t-bowinti  the  di-spaisition  of  its  mucoua  mem* 
hrane.  20.  The  anus*.  *21.  The  upper  pan  of  the  rectum,  inv«»»ted  by  the  perimnpunr. 
\*^,  The  utern- vesical  fnltl  of  peritoneum.  The  rec:liL>-utcrine  fnid  it  se^-n  between  the 
reenitn  and  the  posterior  wall  of  tlit»  vaKina.  24,  The  rettexion  of  the  r«?rit'^«eu'"^  ^fom 
the  apex  of  tbo  bladder  npon  the  umehu?  t/>  ibf?  internal  8iiriac«>  f»f  the  ahtloTninui  UA- 
cirir^.     *i5.  Tfie  tusl  tumbur  verrebra.     'J<'.  1  Ije  £ucrutn.     27*  The  cooeyi. 
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vagina  is  covered,  on  its  pelvic  surfftce,  by  the  peritoneum ;  while  in  front 

the  peritoneum  is  reflected  from  the  upper  part  of  the  rervix  of  i  iij 

to  tht*  posterior  surface  of  the  Ijladder,    On  euch  side  it  gives  an  r, 

superiorly,  to  the  broad  ligaments  of  the  uteru* ;  and,  inferiorly,  to  ihe 
pelvic  fascia  and  levatores  ani. 

The  Mucous  membrane  presents  a  number  of  transverse  papilla  or  rugiB 
vipon  the  upper  and  lower  surfaces  of  the  canal,  the  ruj^  extending  out- 
wards on  t-ach  side  from  a  middle  raphe,  The  transverse  papilla?  and 
raplit'  are  more  apparent  upon  the  upper  than  upon  the  lower  surface,  and 
die  two  raplu^  art*  called  the  columns  of  the  tjagina.  The  mucous  mem- 
brane is  covered  by  a  thin  ruticular  epitliehum,  which  h  continued  from 
the  ltd>ia,  and  terminates  by  a  fringt^d  border  at  about  the  middle  of  the 
cervix  uteri. 

The  Middle  or  erectik  hyer  consists  of  erectile  tissue  enclosed  between 
two  layers  of  fibrous  membrane  ;  this  layer  is  tliickesl  near  the  commence- 
ment of  the  vagina,  and  becomes  gradually  tlwnner  as  it  approaches  the 
uterus* 

The  External^  or  dartoid  layer  of  the  vagina,  serves  to  connect  it  to  ihe 
s:urroundifig  viscera.     Thus,  it  i«  very  closely  adherent  to  the  under  snr- _ 
tace  of  the  bladder,  and  drags  that  origan  down  with  it  in  prolapsus  uteru 
To  llie  rectum  it  is  less  closely  connected,  and  that  intestine  is  iherefon 
less  frequently  affected  in  prolapsus. 

UTERUS, 

Tlie  Uterus  is  a  flattened  organ  of  a  pyriform  shape,  having  the  hstm 
directed  upwards  and  forwards,  and  the  apex  downwards  and  I  'sJ 

in  the  line  ol'  the  axis  of  llie  inlet  of  the  pelvis,  and  forming  a  ro[i  el 

angle  with  the  cours^e  of  the  vagina.  It  is  convex  on  its  posterior  surface, 
und  somewhat  dattened  upon  its  anterior  aspect.  In  the  unimpregnated 
litate  it  is  about  tliree  inches  in  length,  two  in  breadth  across  its  broade&l 

Fig.  242  • 


•  The  uteruf  wUh  its  appendnges  vi<»wcd  on  their  anterjor  nvpert.     L  Tut^  hinly  of  | 
tb«  uterus.     2,  Its  fundui,     3.  It*  cervix.     4.  The  oa  uteri.     5.  The  vaginn ;  th**  imri 
ber  i»  placed   on  ifae  potlerior  raphri  or  oolumna,  from  wbieli  die  irftijfVe/#e  rupn  nf] 
seen  puseinfif  off  ai  each  iide.     rt,  0.  The  brood  ligament  of  the  uierut,     7.  A  fonveiiq 
of  the  brond  ligament  formed  by  the  ovary.     8,  8.  The  round  hpimeuts  of  the  uT«t 
%  9.  The  FaUopian  tubes.     10,  10.  The  hitibrinted  exlremitiir*  of  the  Fallopinn  »uh 
tm  the   left  side  the  mouth  of  the  tube  is  turned  forwards   in  ordnr  U»  show  iu  ottiti 
abiJominale,     1  L  The  ovary.     12.  The  uiero-ovanan  lignment.      13.  The  Fallopian* 
ritin  ligament^  tipnn  which  some  smail  flmbriie  are  continued  for  m  short  dittaiiee      14 
The  peritoneum  of  the  anterior  surface  of  the  uterus.     This  fuemhrnno  i«  mruoved 
iIm  leA  ftide^  but  on  the  right  is  continuous  with  the  anterior  layer  of  the  bro«d  li^menL 
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part,  and  one  in  thickness,  and  is  divisible  into  fundus,  body,  cervix,  and 
OS  uteri.  At  the  period  of  puberty  the  uterus  weighs  about  one  ounce  and 
a  half;  after  parturition  from  two  to  three  ounces ;  and  at  the  ninth  month 
of  utero-gestation  from  two  to  four  pounds. 

The  Fundus  and  body  are  enclosed  in  a  duplicature  of  peritoneum, 
which  is  connected  with  the  sides  of  the  pelvis,  and  forms  a  transverse 
septum  between  the  bladder  and  rectum.  The  folds  formed  by  this  du- 
plicature of  peritoneum  on  either  side  of  the  organ  are  the  broad  liganienls 
of  the  uterus.  The  cervix  is  the  lower  portion  of  the  oigan  ;  it  is  distin- 
guished from  the  body  by  a  well-marked  constriction  ;  around  its  circum- 
ference is  attached  the  upper  end  of  the  vagina,  and  at  its  extremity  is  an 
opening  which  is  nearly  round  in  the  virgin,  and  transverse  after  parturi- 
tion, tlie  OS  lUeriy  bounded  before  and  behind  by  two  labia ;  the  anterior 
labium  being  the  most  thick,  and  the  posterior  somewhat  the  longest. 
The  opening  of  the  os  uteri  is  of  considerable  size,  and  is  named  the  ori- 
ficium  uteri  externum;  the  canal  then  becomes  narrowed,  and  at  the 
upper  end  of  the  cervix  is  constricted  into  a  smaller  opening,  the  orificium 
internum.*  At  this  point  the  canal  of  the  cervix  expands  into  the  shallow 
triangular  cavity  of  the  uterus,  the  infe- 
rior angle  corresponding  with  the  ori- 
ficium mtemum,  and  the  two  superior 
angles,  which  are  funnel-shaped,  and  re- 
present the  original  bicornute  condition 
of  the  organ,  with  the  commencement  of 
the  Fallopian  tubes.  In  the  canal  of  the 
cervix  uteri  are  two  or  three  longitudinal 
folds,  to  which  numerous  oblique  folds 
converge  so  as  to  give  the  idea  of 
branches  from  the  stem  of  a  tree  ;  hence 
this  appearance  has  been  denominated 
the  arbor  vita  uterina.  Between  these 
folds,  and  around  the  os  uteri,  are  nu- 
merous mucous  follicles.  It  is  the  closure 
of  the  mouth  of  one  of  these  follicles,  and 
the  subsequent  distc^ntion  of  the  follicle 
with  its  proper  secretion,  that  occasions 
those  vesicular  appearances,  so  often 
noticed  within  the  mouth  and  cervix  of 
the  uterus,  called  the  ovula  ofJVaboth, 

Structure. — The  uterus  is  composed 
of  three  tunics :  of  an  external  or  sermis 
coaty  derived  from  the  peritoneum,  which  constitutes  the  dupHcatures  on 
each  side  of  the  organ  called  the  broad  ligaments  ;  of  a  middk  or  muscu^ 
lar  coaty  which  gives  thickness  and  bulk  to  the  uterus ;  and  of  an  internal 
or  mucous  membraney  v^hich  lines  its  interior,  and  is  continuous  on  the  one 
hand  w^ith  the  mucous  lining  of  the  Fallopian  tubes,  and  on  tlie  other  with 
that  of  the  vaorjna.  In  the  unimpregnated  state  the  muscular  coat  is  ex- 
ceedingly condensed  in  texture,  offers  resistance  to  section  with  the  scalpel, 

•  The  orificium  internnm  is  not  unfrequently  obliterated  in  old  persons.  Indeed, 
this  obliteration  is  so  couimon,  as  to  have  induced  Mayer  to  regard  it  as  normal. 

f  Section  of  the  uterus  (transverse).  The  two  bristles  are  introduced  into  the  orifloea 
9£  the  FaUopian  tubes. 
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and  appears  to  be  composed  of  whitish  fibres  inextricably  interliiced  and 
mingled  with  blood- vessels.  In  the  impregnated  uterus  the  Itljres  are  of. 
large  size,  and  distinct,  and  are  diyposf  d  in  two  layers,  superfjcial  anif 
deep.  The  superfidul  layer  consists  of  fibres  which  pursue  a  verlieal 
direction,  some  being  longitudmnl,  and  others  oblique.  The  lonj^itudinal 
fibres  are  found  principally  on  the  middle  line,  forming  a  thin  pUne  upon 
the  anterior  and  posterior  face  of  tlie  organ  and  upon  its  fundus.  Th  tA 
obhque  lihres  occupy  chietJy  the  sidrs  and  thtf  fundus.  At  the  angles  ( 
the  utiTus  the  fibres  of  the  superficial  layer  are  continued  outwards  upon 
the  Fallopian  lubes,  and  into  llie  round  ligaments  autl  lij^Fimcnt.s  of  th^ 
ovaries^  The  deep  layer  consists  of  two  nollow  cones  oi  circular  hbr 
having  their  apex  at  the  openings  of  the  Fallopian  tubes,  and  intermit] 
gling  with  each  other  by  their  bases  on  the  body  of  the  organ.  *Wi 
libres  are  continuous  with  the  deep  muscular  layer  of  the  Fallopian  tubes 
and  indicate  the  primitive  formation  of  the  uterus  by  the  bleuding  of  the 
two  cauals.  Around  the  cervix  uteri  the  muscular  hbres  assume  a  circula 
tbrm  interlacing  willi  and  crossing  each  otlier  at  acute  angles.  The 
mucoiis  meinbrane  is  provided  with  a  columnar  ciliattnl  epithelium,  whicl 
t'XtiMids  from  the  middle  of  tiie  cervix  uteri  to  the  extremities  oi  the  Fallo*^ 
pian  tubes. 

Vessels  and  JMerves, — The  Aderies  of  the  uterus  are  the  uterine  froD 
the  infernal  iliac,  and  the  spermatic  from  the  aorta.     The  Veins  are  la  _ 
and  remarkable ;   in  the  impregnated  uterus  tiiey  are  called  sinuses,  anlj 
consist  of  canals  chaimeled  through  the  substance  of  the  orgr^n,  heingl 
merely  lined  by  the  internal  membrane  of  the  veins.     They  tern  i 

each  side  of  the  uterus  in  the  uterine  plexuses,     'ilw  Itftnphatks  i  i    n  j 

in  the  lumbar  glands* 

The  J\Wt^es  uf  tlie  utems  are  derived  from  the  hypogastric  and  sjiee 
matic  plexuses,  and  from  the  sacnd  plexus.     They  have  been  made  tli 
subjt^ct  of  special  investigation  by  Dr.  Robert  Lee,  who  has  surcessfull;^ 
repaired  tJie  omission  made  by  Dr.  William  Hunter,  in  tl»is  part  of  thi 
anatomy  of  the  organ.     In  his  numerous  dissections  of  tlie  uterus,  both 
the  unimpregnated  and  gravid  state,  Dr.  Lee  has  made  the  disco vrry 
several  large  nervous  giinglia  and  plexuses.     The  priiicipal  of  these,  situ 
ated  on  each  side  of  the  cervix  uteri,  immediately  behind  the  uretrr»  I 
ti^rms  the  ht/pogasirk  ganglion;   it  receives  the  greater  number  of 
nerves  from  the  hypogastric  and  sacral  plexus,  and  distributes  branches  i 
llie  uterus,  vagina,  bladder,  and  rectum.     Of  the  branches  to  the  uteni%l 
a  large  fasciculus  proceeds  upwards  by  the  side  of  the  organ  towards  i 
angle,  where  they  communicate  with  branches  of  the  spennatic  plexuS|] 
and  form  another  large  ganglion,  which  he  de signalers  the  spennatic  go 
glion^  and  which  supplies  the  fundus  uteri.     Besides  tliese.  Dr.  l^e  dt 
scribes  vesiatl  and  miginal  ganglia ,  and  anterior  and  posterior  suhperHoTtea 
gtmglia  aod  plexuses^  which  comniutiicate  with  the  preceding,  and  constit 
lute  an  extensive  nervous  network  over  tlie  entire  uterus.     Dr.  Lee  con 
eludes  his  observations  by  remarking: — **  These  dissections  prove  that  ih 
human  uterus  jjONsesses  a  great  system  of  nerves,  which  enlarges  with  th^ 
c,oats,  blood-vessels,  and  absorbents,  during  pregnancy,  and  which  retur 
after  parturition  to  its  original  condition  before  conception  takes  plactj. 
tn  chieily  by  the  intluence  of  these  nerves  that  the  uterus  perft^rms  th 
varied  functions  of  nunslniation,  conception,  and  parturition^  anil  it 
liolel)  by  ilieir  means  tliat  the  whole  fabric  of  ihe  nervous  system  itymjia 
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<ftises  with  the  diflerent  morbid  affections  of  the  uterus.  If  these  nerves 
of  the  uterus  could  not  be  demonstrated,  its  physiology  and  pathology 
would  be  completely  inexplicable."* 

APPENDAGES    OF    THE    UTERUS. 

The  appendages  of  the  uterus  are  enclosed  by  the  lateral  duplicatures  of 
peritoneum,  called  the  broad  ligaments.  They  are  the  Fallopian  tubes  and 
waries. 

The  Fallopianj  tubes  or  oviducts,  the  uterine  trumpets  of  the  French 
writers,  are  situated  in  the  upper  border  of  the  broad  ligaments,  and  are 
connected  with  the  superior  angles  of  the  uterus.  They  are  somewhat 
trumpet-shaped,  being  smaller  at  the  uterine  than  at  the  free  extremity, 
and  narrower  in  the  middle  than  at  either  end.  Each  tube  is  about  four 
or  five  inches  in  length,  and  more  or  less  flexuous  in  its  course.  The 
canal  of  the  Fallopian  tube  is  exceedingly  minute ;  its  inner  extremity 
opens  by  means  of  the  ostium  uterinum  into  the  upper  angle  of  the  cavity 
of  the  uterus,  and  the  opposite  end  into  the  cavity  of  the  peritoneum.  The 
free  or  expanded  extremity  of  the  Fallopian  tube  presents  a  double  and 
sometimes  a  triple  series  of  small  processes  or  fringes,  which  surround  the 
margin  of  the  trumpet  or  funnel-shaped  opening,  the  ostium  abdominale. 
This  fringe-like  appendage  to  the  end  of  the  tube  has  gained  for  it  the 
appellation  of  the  hmbriated  extremity ;  and  the  remarkable  manner  in 
which  this  circular  fringe  applies  itself  to  the  surface  of  the  ovary  during 
sexual  excitement,  the  additional  title  of  m>orsus  diaboli.  A  short  liga- 
mentous cord  proceeds  from  the  fimbriated  extremity  to  be  attached  to  the 
distal  end  of  the  ovary,  and  serves  to  guide  the  tube  in  its  seizure  of  that 
or^n. 

The  Fallopian  tube  is  composed  erf  three  tunics,  an  external  and  loose 
investment  derived  from  the  peritoneum;  a  middle  or  muscular  coat,  con- 
sisting of  circular  [internal]  and  longitudinal  [external]  fibres,  continuous 
with  diose  of  the  uterus ;  and  an  internal  or  lining  mucous  membrane, 
which  is  continuous  on  the  one  hand  uith  the  mucous  membrane  of  the 
uterus,  and  at  the  opposite  extremity  with  the  peritoneum.  In  the  minute 
canal  of  the  tube  the  mucous  membrane  is  thrown  into  longitudinal  folds 
or  rugae,  which  indicate  the  adaptation  of  the  tube  for  dilatation. 

The  Ovaries  are  two  oblong  flattened  and  oval  bodies  of  a  whitish 
colour,  situated  in  the  posterior  layer  of  peritoneum  of  the  broad  ligament& 
They  are  connected  to  the  upper  angles  of  the  uterus  at  each  side  by 
means  of  a  rounded  cord,  consisting  chiefly  of  muscular  fibres  derived 
from  the  uterus,  the  ligament  of  the  ovary.  By  the  opposite  extremity 
they  are  connected  by  another  and  a  shorter  ligament  to  the  fimbriated 
aperture  of  the  Fallopian  tube. 

In  structure  the  ovary  is  composed  of  a  cellulo-fibrous  parenchyma  or 

stroma,  traversed  by  blood-vessels,  and  enclosed  in  a  capsule  consisting 

of  three  layers :  a  vascular  layer,  which  is  situated  most  internally,  and 

sends  processes  inwards  to  the  interior  of  the  organ ;  a  middle  or  nbrous 

*  layer  of  considerable  density,  and  an  external  investment  of  peritoneum. 

•  Philosophical  Transactions  for  1842. 

fGkbriel  Fallopius,  a  nobleman  of  Motlena,  was  one  of  the  founders  of  modern  ana- 
tOfn]r.  He  was  Professor  at  Ferrara.  then  at  Pisa,  and  aflerwaids  succeeded  Vesaiius 
At  Padua.  His  principal  observations  are  collected  in  a  work,  "  Observationes  Anato- 
it."  which  he  published  in  15C1. 
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In  the  celts  of  the  stroma  of  the  ovary  the  small  vesicles  or  ovisacs  o(  Um 
future  ova,  the  Graafian  vesicles,  as  they  have  been  termed,  are  devt^oped* 
There  are  usually  about  fifteen  fully  formed  Graaftaii  vesicles  in  eadi 
ovary  ;  and  Dr.  Martin  Barry  has  shown  that  countless  numbers  of  oiicro* 
scopic  ovisacs  exist  in  the  parenchyma  of  the  organ,  and  that  very  few  out 
uf  these  are  perfected  so  as  to  produce  ova. 

After  coiiception,  a  yellow  spot,  the  carpm  luteum^  is  found  in  one 
both  ovaries.  The  corpus  luteum  is  a  globular  mass  of  yellow,  spotij 
tissue,  traversed  by  while  areolar  bimds,  and  containing  in  its  centre  a 
small  cavity,  more  or  less  obliterated,  which  was  originally  occupied  by 
the  ovum.  The  interior  of  the  cavity  is  lined  by  a  puckered  membrane, 
the  remains  of  the  ovisac.  In  recent  corpora  lutea,  the  opf^ning  by  which 
the  ovum  escaped  from  the  ovisac  through  the  capsule  of  the  ovary  is  dis- 
tinctly visible;  when  closed,  a  small  cicatrix  may  be  seen  on  the  surface 
of  the  ovary  in  the  situation  of  the  opening.  A  similar  appearance  to  the 
preceding,  but  of  smaller  size,  and  without  a  central  cavity,  is  sometime* 
met  with  in  the  ovaries  of  the  virgin  ;  this  is  ^Jaise  corpus  lideum. 

Vessels  and  JSetTes, — The  Arteries  of  tlie  ovaries  are  the  spermatids 
their  mrves  are  derived  from  the  spermnlic  plexus. 

The  RouxD  ligaments  are  two  muscular  and  fibrous  cords  situated  be- 
tween the  layers  of  the  broad  ligaments,  and  extending  from  the  upper 
atigles  of  the  uterus,  and  along  tlje  spermatic  canals  to  tlie  labia  loajorft, 
in  which  they  are  lost.  They  are  accompanied  by  a  small  artejy,  by 
several  Hlaments  of  the  spermatic  plexus  of  nerves,  and  by  a  plexus  m 
veins.  The  latter  occasionally  become  varicose,  and  form  a  small  tumour 
at  the  external  abdominal  nn^^  which  has  been  mistaken  for  inguinal 
hernia.  The  round  ligmneuts  serve  to  retain  the  uterus  in  its  pro|>er  po- 
hiUon  in  tlie  pelvis,  and,  during  utero-gestation,  to  draw  the  anterior  sur- 
face of  the  organ  against  the  abdominal  parietes. 


Fig,  244. 


HXTERNAL  ORGANS  OF  GENEEATIOK. 

The  female  organs  of  generation  are  divisible  into  the  internal  and    _^^ 

ternal  t  the  internal  are  contained  within  the  pelvis,  and  liave  been  already 
described  ;  they  are  the  vai^Jia,  uterus,  ovaries,  and  Fallopian  tubes. 
1  he  external  organs  are  the  mons  Veneris,  labia  majora,  labia  minora, 
rliloris,  meatus  urinarius,  and  the  opening  of  the  vagina. 

The  Alans  Venrris  is  the  eminence  of  integumen 
situated  upon  the  front  of  the  ossa  pubis.     Its  are^ 
olar  tissue  is  loaded  with  adipose  substance,  and  the 
surface  covered  with  hairs» 

The  Lttbta  nvtjora  are  two  large  longitudinal  folds 
of  integument,  consisting  of  fat  and  loose  areolar 
tissue.  They  enclose  an  elliptical  fissure,  the  com- 
mon urino- sexual  opening  or  vulva.  The  vulva 
receives  the  inferior  opening  of  the  urethra  and  va- 
gina, and  is  bounded  anteriorly  by  the  commissura^ 
superior,  and  posteriorly  by  tJie  commissura  inferior. 
Stretching  across  the  posterior  commissure  is  a  small 
transverse  fold,  xhe  framnlum,  lahiorum  or  fourchette, 
whjch  is  niptured  iluring  parturition;  and  immnti 
ately  within  this  fold  is  a  small  cavity,  th<*  /oua 
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mavicularii.  The  length  of  the  peiineum  is  measured  firom  the  posterior 
commissure  to  the  margin  of  the  anus,  and  is  usually  not  more  than  an 
inch.  The  external  surface  of  the  labia  is  covered  with  hairs ;  the  inner 
surface  is  smooth,  and  Uned  by  mucous  membrane,  which  contains  a  num- 
ber of  sebiparous  follicles,  and  is  covered  by  a  thin  cuticular  epithelium. 
The  use  of  the  labia  majora  is  to  favour  the  extension  of  the  vulva  during 
parturition ;  for,  in  the  passage  of  the  head  of  the  foetus,  the  labia  are  un- 
folded and  completely  effaced. 

The  Labia  minora^  or  nymphcB^  are  two  smaller  folds,  situated  within 
the  labia  majora.  Superiorly  they  are  divided  into  two  processes,  which 
surround  the  glans  clitoridis,  the  superior  fold  forming  the  praeputium  cli- 
toridis,  and  the  inferior  its  fraenulum.  Inferiorly,  they  dimmish  gradually 
in  size,  and  are  lost  on  the  sides  of  the  opening  of  the  vagina.  The 
nymphse  consist  of  mucous  membrane,  covered  by  a  thin  cuticular  epi- 
thelium. They  are  provided  with  a  number  of  sebiparous  follicles,  and 
contain,  in  theu*  interior,  a  layer  of  erectile  tissue. 

The  CUiaris  is  a  small  elongated  organ  situated  in  front  of  the  ossa 

Eubis,  and  supported  by  a  suspensory  ligament.  It  is  formed  by  a  small 
ody,  which  is  analogous  to  the  corpus  caveniosum  of  the  penis,  and,  like 
it,  arises  from  the  ramus  of  the  os  pubis  and  ischium  on  each  side,  by  two 
crura.  The  extremitv  of  the  clitoris  is  called  its  glans.  It  is  composed 
of  erectile  tissue,  enclosed  in  a  dense  layer  of  fibrous  membrane,  and  is 
susceptible  of  erection.  Like  the  penis,  it  is  provided  with  two  small 
muscles,  the  ereciores  clitoridis. 

At  about  an  inch  behind  the  clitoris  is  the  entrance  of  the  vagina^  an  el- 
liptical opening,  marked  by  a  prominent  margin.  The  entrance  to  the 
vagina  is  closed  in  the  virgin  by  a  membrane  of  a  semilunar  form,  which 
is  stretched  across  the  opening ;  this  is  the  hymen.  Sometimes  the  mem- 
brane forms  a  complete  septum,  and  gives  rise  to  great  inconvenience  by 
preventing  the  escape  of  the  menstrual  effusion.  It  is  then  called  an  im- 
perforate  hymen.  The  hytnen  must  not  be  considered  a  necessary  accom- 
paniment of  vir^nity,  for  its  existence  is  very  uncertain.  When  present, 
it  assumes  a  variety  of  appearances :  it  may  be  a  membranous  fringe,  with 
a  round  opening  in  the  centre,  or  a  semilunar  fold,  leaving  an  opening  in 
front ;  or  a  transverse  septum,  having  an  opening  both  in  front  and  be- 
hind ;  or  a  vertical  band  with  an  opening  at  either  side. 

The  rupture  of  the  hymen,  or  its  rudimentary  existence,  gives  rise  to 
tlie  appearance  of  a  fringe  of  papillae  around  the  opening  of  the  vagina; 
these  are  called  caruncula  myriiformes. 

The  triangular  smooth  surface  between  the  clitoris  and  the  entrance  of 
the  vagina,  which  is  bounded  on  each  side  by  the  upper  portions  of  the 
nymphse,  is  the  vestibule. 

At  the  upper  angle  of  the  vagina  is  an  elevation  formed  by  the  promi- 
nence of  the  upper  wall  of  the  canal,  and  analogous  to  the  bulb  of  the 
urethra  of  the  male ;  and  immediately  in  front  of  this  tubercle,  and  sur- 
rounded by  it,  is  the  opening  of  the  urethra,  the  meatus  urinaritis. 

MAMMARY    GLANDS. 

The  Mamma  are  situated  in  the  pectoral  region,  and  are  separated  from 
die  pectoralis  major  muscle  by  a  thin  layer  of  superficial  fascia.  They 
exist  in  the  inale  as  well  as  in  the  female,  but  in  a  rudimentary  stale. 
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unless  excited  into  growth  by  sorae  peculiar  action,  such  as  the  lou  of 

atrophy  of  the  testes » 

Their  base  is  somewhat  elliptical,  the  lon^  diameter  corresponding  with  1 
the  direction  of  the  fibres  of  the  pectoralis  major  muscle ;  and  the 
mamrna  is  generally  a  little  larger  than  the  ri^ht. 

Near  the  centre  of  the  convexity  of  each  mamma  is  a  small  prominence  | 
©f  the  irttegument,  called  the  nippky  which  is  surrounded  by  an  angola 
having  a  coloured  tint.  In  the  female  before  imprejfnation,  the  colour  of  I 
the  areola  is  a  delicate  pink;  after  impregnation,,  it  assumes  a  brownish j 
hue,  which  deepens  in  colour  as  pregnancy  advances  ;  and  after  the  j^iith  I 
of  a  child,  the  brownish  tint  continues  through  life. 

The  areola  is  furnished  with  a  considerable  number  of  sehiparous  /61H»\ 
cleSy  which  secrete  a  peculiar  fatty  substance  fur  the  protection  of  the  deJi-  I 
cate  integument  around  the  nipple.  During  suckling  these  foUicleis  arej 
increased  in  size,  and  have  the  appearance  of  small  pimples,  projecting] 
from  the  skin.  At  this  period  they  serve  by  their  increased  secretion  to 
defend  the  nipple  and  areola  from  the  excoriating  action  of  the  saliva  of 
the  infant. 

In  Structure^  the  mamma  is  a  conglomerate  gland,  and  consists  of  lobes,  1 
which  are  held  together  by  a  dense  and  firm  areolar  tissue ;  the  lobes  arej 
composed  nf  lobules,  and  die  lobules  of  minute  c^cal  vesicles,  the  ulti* 
mate  terminations  of  the  excretory  ducts. 

The  excretory  ducts  (tubuli  lactiferi),  from  ten  to  fifteen  in  number,^ 
commence  by  small  openings  at  the  apex  of  the  nipple,  and  pass  inwardi 
parallel  with  each  other,  towards  the  central  part  of  the  gland,  where  thejJ 
form   dilatations  (ampulUt),  and  give  oB^  numerous  branches  to  raniitjfi 
through  the  ghind  to  their  ultimate  terminations  in  the  minute  lobules. 

The  ducts  and  caecal  vesicles  are  lined,  throughout,  by  a  mucous  mtm* 
brane,  whicli  is  continuous  at  the  apex  of  the  nipple  with  the  integument. 

In  tiie  nipple  the  excretory  ducts  are  surrounde*!  by  a  tissue  analogous 
to  the  dartos  of  the  scrotum,  to  which  the  power  of  ereclility  of  the  nippltj 
seems  due*     *rhere  is  no  appearance  of  an)  structure  resembling  en^ctii* 
tissue* 

Vessels  and  •i\en.'f5.  —  The  mammse  are  supplied  with  arteries  from  lh€ 
thoracic  branches  of  the  axdlaiy,  from  the  intercostals,  and  from  the  in»i 
ternal  mammary. 

The  Lymphafks  follow  the  border  of  the  pectoralis  major  to  the  axillai^l 
glands. 

The  Jferves  are  derived  from  the  thoracic  and  intercostals. 
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The  medium  ^veight  of  a  child  of  the  full  period,  at  birth,  is  aerea 
pounds,  and  its  lengfh  seventeen  inches  ;  the  extremes  of  weight  are  fo« 
pounds  and  three  quarters,  and  ten  pounds  ;  and  the  extremes  of  measurci^ 
ment  fifteen  and  twenty  inches.  The  head  is  of  large  sire,  and  Irugthenrd 
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from  before  backwards;  the  face  small.  The  upper  extremities  are  greatly 
developed,  and  the  thorax  expanded  and  full.  The  upper  part  of  the 
abdomen  is  large,  from  the  great  size  of  the  liver ;  the  lower  part  is  small 
and  conical.  And  the  lower  extremities  are  very  small  in  proportion  to 
the  rest  of  the  body.  The  external  geaital  organs  are  very  large,  and  fully 
developed,  and  the  attachment  of  the  umbilicus  is  one  inch  farther  from 
the  vertex  of  the  head  than  from  the  soles  of  the  feet ;  and  one  inch  farther 
from  the  ensiform  cartilage  than  from  the  symphysis  pubis. 

Osseous  system.  —  The  development  of  the  osseous  system  has  been 
treated  of  in  the  first  chapter.  The  ligamentous  system  presents  no  pecu- 
liarity deserving  of  remark. 

Muscular  system.  —  The  muscles  of  the  foetus  at  birth  are  large  and 
fully  formed.  They  are  of  a  lighter  colour  than  those  of  tlie  adult,  and  of 
softer  texture.  The  transverse  stria?  on  the  fibres  of  animal  life  are  not 
distinguishable  until  the  sixth  month  of  fcetal  life. 

Vascular  system. — The  circulating  system  presents  several  peculiari- 
ties :  Istly,  In  the  heart ;  there  is  a  communication  between  the  two  auri- 
cles by  means  of  the  foramen  ovak.  2dly,  In  the  arterial  system ;  there 
is  a  communication  between  the  pulmonary  artery  and  descending  aorta, 
by  means  of  a  large  trunk,  the  ductus  artejiosus.  3dly,  Also  in  the  arterial 
system ;  the  internal  iliac  arteries,  under  the  name  of  hypogastric  and 
Umbilicalj  are  continued  from  the  foetus  to  the  placenta,  to  which  they  re- 
turn the  blood  which  has  circulated  in  the  system  of  tlie  foetus.  4thly,  In 
the  venous  system ;  there  is  a  communication  between  the  umbilical  vein 
and  the  inferior  vena  cava,  called  the  ductus  venosus. 


fgctal  circulation. 

The  pure  blood  is  brought  from  the  placenta  by  the  umbilical  vein.  The 
nmbilical  vein  passes  through  the  umbilicus,  and  enters  the  liver,  where  it 
divides  into  several  branches,  which  may  be  arranged  under  three  heads : — 
Istly,  Two  or  three,  which  are  distributed  to  the  left  lobe.  2dly,  A  single 
branch,  which  communicates  with  the  portal  vein  in  the  transverse  fissure, 
and  supplies  the  right  lobe.  3dly,  A  large  branch,  the  ductus  venosus^ 
which  passes  directly  backwards,  and  joins  the  inferior  cava.  In  the  in- 
ferior cava  the  pure  blood  becomes  mixed  with  that  which  is  returning 
from  the  lower  extremities  and  abdominal  viscera,  and  is  carried  through 
the  right  auricle,  (guided  by  the  Eustachian  valve)  and  through  the  ybra- 
menj)vale^  into  the  lefl  auricle.  From  the  left  auricle  it  passes  into  the 
left  ventricle,  and  from  the  left  ventricle  into  the  aorta,  whence  it  is  dis- 
tributed, by  means  of  the  carotid  and  subclavian  arteries,  principally  to 
the  head  and  upper  extremities.  From  the  head  and  upper  extremities, 
the  impure  blood  is  returned  by  the  superior  vena  cava  to  the  right  auricle ; 
from  the  right  auricle,  it  is  propelled  into  the  right  ventricle ;  and  from  tlie 
right  ventricle  into  the  pulmonary  artery.  In  the  adult,  the  blood  would 
now  be  circulated  through  the  lungs,  and  oxygenated ;  but  in  the  foetus 
the  lungs  are  solid,  and  almost  impervious.  Only  a  small  quantity  of  the 
blood  passes  therefore  into  the  lungs ;  the  greater  part  rushes  through  tJie 
ductus  arteriosus^  into  the  commencement  of  the  descending  aorta,  where 
it  becomes  mingled  with  that  portion  of  the  pure  blood  which  is  not  sent 
through  the  carotid  and  subclavian  arteries. 

Passing  along  the  aorta,  a  small  quantity  of  this  mixed  blood  is  distri* 
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buted  by  the  external  iliac  arteries  to  ihA 
lower  extremities ;  the  greater  portion  is 
conveyed  by  the  internal  iliac,  hypogas- 
tric, and  umbilical  arteries  to  tne  pla- 
c|Mta ;  the  hypogastric  arteries  proceed- 
ing  from  the  internal  iliacs,  anci  passing 
by  die  side  of  the  fundus  of  the  bladder, 
and  upwards  along  the  anterior  wall  of 
the  abdomen  to  the  umbilicus,  where 
th^y  become  the  umbilical  arteries. 

From  a  careful  consideration  of  this 
circulation,  we  perceive  —  1st.  That  the 

Eure  blood  from  the  placenta  is  distri- 
uted  in  considerable  quantity  to  the 
liver,  before  entering  the  general  circu- 
lation. Hence  arises  the  abundant  nutri- 
tion of  that  organ,  and  its  enormous  size 
in  comparison  with  other  viscera. 

2dly.  That  die  right  auricle  is  the 
scene  of  meeting  of  a  double  current; 
the  one  coming  from  the  inferior  cava, 
the  other  from  the  superior,  and  that 
they  must  cross  each  other  in  their  re- 
spective course.  How  this  crossing  is 
eilected  tlie  theorist  will  wonder ;  not  so 
the  practical  anatomist;  for  a  cursory 
examination  of  the  fffital  heart  will  show, 

1.  That  the  direction  of  entrance  of  the 
two  vessels  is  so  opposite,  that  they  may 
discharge   their    currents    through    the 

2.  That  tlie  inferior  cava  opens  almost 
That  by  the  aid  of  the  Eustachian  valve, 

the  current  in  the  inferior  cava  will  be  almost  entirely  excluded  from  the 
right  ventricle. 

3dly.  That  the  blood  which  circulates  through  the  arch  of  the  aorta 
comes  directly  from  the  placenta ;  and,  althougn  mixed  with  the  impure 

*  The  foetal  circulation.  1.  The  umbilical  conl,  conMetinR  of  the  umbilical  vein  and 
two  umbilical  arteries;  proceeding  from  the  placenta  (2).  3.  The  umbilical  vein 
cliviiiing  into  three  branches;  two  (4,  4),  to  be  distributed  to  the  liver;  and  one  (5). 
the  ductus  venosus,  which  enters  the  inferior  vena  cava  (6).  7.  The  portal  vein,  r^ 
turning  the  blood  from  the  intestines,  and  uniting  with  the  right  hepatic  branch.  8.  The 
right  auricle ;  the  course  of  the  blood  is  denoted  by  the  arrow,  proceeding  from  8,  to  0, 
the  led  auricle.  10.  The  leA  ventricle ;  the  bloo<i  following  the  arrow  to  the  arch  of 
the  aorta  (11),  to  Ik)  distributed  through  tlie  branches  ^iven  off  by  the  arch  to  the  head 
and  upper  extremities.  The  arrows  12  and  13,  represent  tlie  return  of  the  blood  from 
the  head  and  upper  extremities  through  the  jugular  and  subclavian  veins,  to  the  sup»> 
rior  vena  cava  (14),  to  the  right  auricle  (8),  and  in  the  course  of  the  arrow  through  the 
right  ventricle  (10),  to  the  pulmonary  artery  (16).  17.  The  ductus  arteriosus,  which 
appears  to  be  a  proper  continuation  of  the  pulmonary  artery,  the  offsets  at  each  side  are 
the  right  and  left  pulmonary  artery  cut  off;  these  are  of  extremely  small  size  as  com- 
frared  with  the  ductus  arteriosus.  The  ductiM  arteriosus  joins  the  descending  aorta 
(18,  18),  which  divides  into  the  common  iliocs,  and  these  into  the  internal  iliacs,  which 
l>ecome  the  liy|x>gastric  arteries  (10),  and  return  the  blood  along  the  umbilical  cord  tc 
the  placenta ;  while  the  otlier  divisions,  the  external  iliacs  (20),  are  continued  into  thn 
lower  extreniitios.  Tho  nrrows  nt  the  terminations  of  these  vessels  mark  tlie  returu  cf 
Iht  teuotiB  blood  by  tlie  veins  to  the  nforior  cava. 
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same  cavity  without  admixture, 
directly  into  the  left  auricle.     3. 
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blood  of  the  inferior  cava,  yet  is  propelled  in  so  great  abundance  to  the 
head  and  upper  extremities,  as  to  provide  for  the  increased  nutrition  of 
those  important  parts,  and  prepare  them,  by  their  greater  size  and  deve- 
lopment, for  the  functions  which  they  are  required  to  perform  at  the  instant 
ofbulh. 

4thly.  That  the  blood  circulating  in  the  descending  aorta  is  very  impure^ 
being  obtained  principally  from  the  returning  current  in  the  superior  cava ; 
a  small  quantity  only  being  derived  from  the  left  ventricle.  Yet  is  it  firom 
this  impure  blood  that  the  nutrition  of  the  lower  extremities  is  provided* 
Hence  we  are  not  surprised  at  their  insignificant  development  at  birth ; 
while  we  admire  the  providence  of  nature,  that  directs  the  nutrient  current, 
in  abundance,  to  the  organs  of  sense,  prehension,  and  deglutition,  organs 
so  necessary,  even  at  the  instant  of  birth,  to  the  safety  and  welfare  of  the 
creature. 

After  birth,  the/aramen  ovale  becomes  gradually  closed  by  a  membran- 
ous layer,  which  is  developed  from  the  margins  of  the  opening  from  below 
upwards,  and  completely  separates  the  two  auricles.  The  situation  of  the 
foramen  is  seen  in  the  adult  heart,  upon  tlie  septum  auriculaium,  and  is 
called  the^b^^a  ovcUis  ;  the  prominent  margin  of  the  opening  is  the  annuls 
lus  ovalis. 

As  soon  as  the  lungs  have  become  inflated  by  the  first  act  of  inspiration, 
the  blood  of  the  pulmonary  artery  rushes  throu^  its  right  and  left  branches 
into  the  lungs,  to  be  returned  to  the  left  auricle  by  the  pulmonary  veins. 
Thus  the  pulmonary  circulation  is  establislied.  Then  the  ducttts  arteriosus 
contracts,  and  degenerates  into  an  impervious  fibrous  cord,  serving  in 
afler  life  simply  as  a  bond  of  union  between  the  left  pulmonary  artery  and 
the  concavity  of  the  arch  of  the  aorta. 

The  current  through  the  umbilical  cord  being  arrested,  the  umbUical 
arteries  likewise  contract  and  become  impervious,  and  degenerate  into  the 
umbilical  ligaments  of  the  bladder. 

The  umbilical  vein  and  ductus  venostu,  also  deprived  of  their  circulating 
current,  become  reduced  to  fibrous  cords,  the  former  being  the  round  liga^ 
ment  of  the  liver,  and  the  latter  a  fibrous  band  which  may  be  traced  along 
the  fissure  for  the  ductus  venosus  to  the  inferior  vena  cava. 

Nervous  system. — The  bram  is  very  soft,  almost  pulpy,  and  has  a 
reddish  .tint  throughout ;  its  weight  at  birth,  relatively  to  the  entire  body, 
is  as  one  to  six,  and  the  difference  between  the  white  and  grey  substance 
is  not  well  marked.     The  nerves  are  firm  and  well  developed. 

ORGANS    OF    SENSE. 

Eye, — The  eyeballs  are  of  large  size  and  well  developed  at  birth.  The 
pupil  is  closed  by  a  vascular  membrane  called  the  membrana  pupiUaris^ 
which  disappears  at  about  the  seventh  month.  Sometimes  it  remains  per- 
manently, and  produces  blindness.  It  consists  of  two  thin  membranous 
layers,  between  which  the  ciliary  arteries  are  prolonged  from  the  edge  of 
the  iris,  and  form  arches  and  loops  by  returning  to  it  again,  without  anas- 
tomosing with  those  of  the  opposite  side. 

The  removal  of  the  membrane  takes  place  by  the  contraction  of  these 
arches  and  loops  towards  the  edge  of  the  pupU.  The  capsule  of  the  lens 
is  extremely  vascular. 

Ear. — The  ear  is  remarkable  for  its  early  development;  the  labyrinth 
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and  ossicula  auditus  are  ossified  at  an  early  period,  and  the  latter  art 
completely  formed  before  birth.  The  only  pans  remaining  incomplew 
are  tiie  mastoid  cells,  and  the  meatus  auditorius.  The  membrana  tym- 
pani  in  the  f*JBtal  head  is  very  oblique,  occupying  almost  the  basilar  surla«"e 
of  the  skull ;  hence  probably  arises  a  deficient  aculeness  b  die  perceptioOj 
of  sound.     It  is  also  extremely  vascular. 

JVbse, — The  sense  of  smell  is  imperfect  in  the  inftint,  as  may  be  inferred 
from  the  small  capacity  of  die  nasal  fossie,  and  the  non-dev^elopinenl  of  the 
etlimoid,  sphenoid^  frontal,  and  maxillary*  sinuses. 

THYROID     GLAND, 

The  Tht^rmd  glanfi  is  of  large  size  in  the  fcetus,  and  is  developed  by 
two  lateral  halves,  which  approach  and  become  connected  at  the  middle 
line  so  as  to  constitute  a  siuf^le  gland.  It  is  doubtful  whether  it  perlbrms 
any  special  function  in  fcEtal  life. 


THYMUS    GLAND, 

The  Thymus  glands  consists  *'  of  a  thoracic  and  a  cervical  portion 
each  side.     The  former  is  situated  in  the  anterior  mediastiniim,  and  thfl 
latter  is  placed  in  the  neck  just  above  ihe  first  bone  of  the  sternum,  and 
behind  the  sterno-hyoidei  and  sterno-thyroidei  muscles."     It  extends  upJ 
wards  from  thit  fourth  rib  as  high  as  the  lliyroid  gland ^  resting  against  tl 

Eericardium,  and  separated  from  tlie  arch  of  the  aorta  and  great  vessel 
y  the  dioracic  fascia  in  the  chest,  and  lying  on  eacii  side  of  the 
in  the  neck. 

Although  described  usually  as  a  single  gland,  it  consists  actually  of 
two  lateral,  almost  symmetrical  glands,  connected  with  each  other  by  are^i 
olar  tissue  only,  and  having  no  structural  ^communication  :  they  may  ilier 
fore  be  "properly  called,  a  right  antl  left  thymus  gland," 

Between  the  second  and  third  months  of  embryonic  existence,  the  th} 
mus  is  so  small  as  to  be  only  "just  perceptible ;"  and  continues  graduallj 
increasing  with  the  growih  of  the  foetus  until  the  seventh.  At  the  eightf 
month  it  is  large ;  but,  during  the  ninth,  it  undergoes  a  sudden  changeij 
assumes  a  greatly  increased  size,  and  at  birth  weighs  240  grains.  Aht 
birth  it  continues  to  enlarge  until  the  expiration  of  the  first  year,  when 
ceases  to  grow,  and  gradually  diminishes,  until  at  puberty  it  has  almc 
disappeared. 

The  Ihytnus  is  a  conglomerate  gland,  being  composed  of  lohules  dis- 
posed in  a  spiral  form  around  a  central  cavity.  The  lobules  are  held 
together  by  a  firm  areolar  tissue  ("  ret  iculated")^  and  the  entire  gland  if 
enclosed  in  a  coarse  areolo-fibrous  capsule. 

The  Lobules  are  very  numerous,  and  vary  in  size  from  that  of  the  head 
of  a  pin  to  a  moderate-sized  pea»  Each  lobule  contains  in  its  interior  a 
small  cavity,  or  ^^  secretnry  celly^  ami  several  of  ttiese  cells  open  into  a 
small  ^^poiLch^^  which  is  situated  at  their  base,  and  leads  to  the  central 
cavity,  the  ^^^resenmr  nfthe  thymus.*^ 

The  Reservoir  is  lined  in  its  interior  by  a  vascular  mucous  membrane^l 
which  is  raised  into  ridges  by  a  layer  of  ligamentous  bands  situated 

•  In  the  deecripiion  of  thi>  gland  I  hav«  atlhorwt  closffJy  to  Uie  tii^mry  of  it  irivmi 
Sir  Astley  Coop«r,  in  bis  beautiful  monograph  "  Om  tite  Anntomy  uf  ti«  Tbymiia  GltnJ,^ 
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beneath  it.  The  ligamentous  bands  proceed  in  varioua 
directions,  and  encircle  the  open  mouths  (pores)  of 
the  secretor)*  cells  and  pouches.  This  ligamentous 
layer  serves  to  keep  the  lobules  togeihefj  and  pre- 
vent the  ijijurious  distension  of  the  cavity. 

When  either  gland  is  carefully  unravelled  by  re- 
moving the  areolar  capsule  and  vessels,  and  tiiasecttng 
away  the  reticyhited  areolar  tissue  which  retains  the 
lobules  in  cnntact,  the  reservoir,  from  being  folded  in 
a  serpentine  manner  upon  itself,  admits  of  being 
drawn  out  into  a  lengthened  tubular  cord^l  around 
which  the  lobules  are  clustered  in  a  spiral  manner,  and  resemble  knotfl 
upon  a  cord,  or  a  string  of  beads, 

Tiie  reservoir,  pouches,  and  cells,  contain  a  white  fluid  "  like  chyle,'* 
or  *Mike  cream,  but  widi  a  small  admixture  of  red  globules." 

In  an  examination  of  the  thymic  fluid  which  I  lately  (1840)  made,  with 
a  Powt*ll  microscope  magnifying  600  times  linear  measure,  I  observed 
that  the  corpuscles  were  very  numerous,  smaller  than  the  blood  panicles, 
globular  and  oval  in  form,  irregular  in  outline,  variable  in  size,  and  pro* 
vided  with  v-  small  central  nucleus. 

In  die  human  foetus  this  fluid  has  been  found  by  Sir  Astley  Cooper  in 
too  small  proportion  to  be  submitted  to  chemical  analysis.  But  the  thy- 
mic fluid  of  die  fcctal  calf,  which  exists  in  great  abundance,  gave  die  fol- 

•  A  section  of  the  thymus  glnnfJ  Rt  the  eii;htli  mfmili.  showinjf  it*  anatomy.  Tbsi 
figriret  And  the  aiircei^dintr^  were  tlrawn  from  two  of  Sir  Aaiiey  Cooper"*  heaittifiill  pre- 
paraTion»,  with  the  kimt  permb*ioa  of  lUeir  possts^t^nr.  The  references  were  made  by 
Sir  AFtley*  own  hand.  1,  The  cervical  portiongi  of  Uie  glaDil ;  ihe  iiidependeiire  of  iho 
two  latersil  glands  is  wcU  inHrked,  ^.  Vcretofy  ceUs  *epn  on  tlie  cut  stirrace  of  the 
section;  these  arc  observed  m  all  parta  of  die  sectioit.  3,  X  The  pores  or  opening*  of 
ihe  tecretory  cells  aiul  pouches;  they  are  seen  dispersed  upon  Uie  whftle  internal  sur- 
face nf  the  grf^ni  ceniml  cavity  or  reservoir  The  continuity  of  the  rcservffir  in  ;Le 
lower  or  thoracic  portion  of  the  gland,  wid*  Uie  eervital  porrion,  is  seen  in  the  figure. 

^  The  ro»r.se  aod  terminurion  of  die  •' ahaorhein  dncts'  of  thtj  tliyinni*  of  the  calfj 
from  on»*  of  Sir  Aalley  Cuopors  preparations.  1.  The  two  inteftial  jnj^ular  veins.  % 
The  superior  vena  cava.  'J.  The  thurncic  durU  <livitlinjjj  into  iwo  hrniiche?,  which  re- 
uoite  previously  to  their  tenniuaiion  in  i)ie  root  tif  (fie  left  jugnhir  veio.  4.  The  twu 
thyiidc  dncis;  diat  on  the  left  side  opens  into  ihe  diorauic  duftl»  and  that  on  th©  right 
jruo  die  rocit  of  die  right  jujL'otar  vein. 

I  t-te  the  hcaniiful  pliue*  iu  Sir  AMk»y  Cooper's  work. 
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lowing  analytical*  results:  one  hundred  parts  of  tlie  fluid  conuiined  sax 
teen  parts  of  solid  matter,  which  consisted  of, 

IncJtiient  fibrine. 

Albumen  J 

Mucus,  and  mu co-extractive  matter, 

Muriate  and  phosphate  of  pota&s 

P I  lospl  1  a 1 1'  o f  s^o  d  a , 

Phosphoric  acid,  a  trace* 

Accord'mjj  to  tlie  researches  of  Mr.  Simonf  and  Oesterlen  the  thymus  i^ 
composed  of  poly;L!;ouai  and  uiutuaSly  flattened  membranous  cells,  uieaAUf 
ing  from  half  a  line  to  two  lints  in  diimiieter  and  arrang^ed  in  conical  mni« 
around  a  central  cavit}'*  Kneli  cell  is  surrounded  by  a  capillary  plexui 
and  comiected  to  neighbouring  cells  by  areolar  tissue  intermingled  with 
elastic  fibres.  The  corpuscles  found  in  the  fluid  of  the  thymus  are  doded 
nuclei  measurinf^f  .^^^^  of  an  inch  iu  diameter;  and  are  subject  to  conver- 
sion into  nucleattnl  iclls  and  fat-cells. 

The  Jlrteries  of  the  thynms  gland  are  derived  from  the  intemal  mam»^ 
mar}',  and  from  the  superior  and  inferior  thyroid, 

Tlie  Veins  terminate  in  tlic  left  vena  innominata,  and  some  small  braueheiP 
in  the  tliyroid  veins. 

The  J\m*vs  are  very  minute,  and  are  derived  chiefly,  throufi;h  the  \n^ 
ternal  mammary  pk^xus,  from  the  superior  thoracic  c^dnglion  of  the  sympa 
thetic,     Sir  Astlcy  Cooper  has  also  seen  a  branch  from  the  junction  of  ll 
pneumogastric  and  syjnpallictic  pass  tu  the  *sidt*  of  the  gland. 

The  Lymphiiiifs  terminate  in  the  general  union  of  the  1}  mphalic  vesM*l 
nt  tlie  junction  of  the  internal  jugular  and  subclavian  veins.  Sir  AMlej 
Cooper  has  injected  them  only  once  in  the  human  feet  us,  but  in  the  call 
he  finds  two  large  lymphatic  ducts,  which  commence  in  the  upper  exir 
mities  of  ibe  glands,  and  pass  downwards,  to  terminate  at  the  junction 
the  jugular  and  subclavian  vein  at  each  side.  These  vessels  he  consider 
to  be  die  ^*'ahsorhetti  tiucts  of  the  glands;  ^ thymic  ducts ;''  ihcy  are  tin 
carriers  of  the  fluid  from  the  thymus  mto  the  veins," 

Sir  Asdey  Cooper  concludes  his  anatomical  description  of  lliis  glani 
with  the  following  observations: — 

*'  As  the  thymus  secretes  all  the  parts  of  the  blood,  viz,  albumen,  fibrine|I 
and  particles,  is  it  not  probable  that  the  gland  is  designed  to  prepare 
tluid  well  iitted  for  the  fcpfal  growth  and  nourishment  from  the  blood 
the  mother,  before  the  birlh  of  the  fietus,  and,  consequently,  before  chyle 
is  formed  from  food? — and  this  process  continues  for  a  shfirt  time  aft efl 
biith,  the  quantity  of  fluid  secreted  from  the  thymus  gradually  declining  afj 
U>«it  of  chylification  becomes  perfectly  established.'* 


F(ETAL    LtTNGS* 

The  LungSy  previously  to  the  act  of  inspiration,  are  dense  and  solid  in 
!?tructure,  and  of  a  deep  red  colour.     Their  specific  gravity  is  greater  thao, 
water,  in  which  they  sink  to  the  bottom  ;  whereas  lung  which  has  respired^ 
will  float  upon  that  fluid.     The  specific  gravity  is,  however,  no  test  of  the 

•  Thii  nnalysis  was  coodmcled  by  Dr.  Dowlcr  of  Richmond, 
f  '  A  PliyHioiogicHl  E«^y  on  the  Thymus  Oluiid/'  4ta>  lS42i. 
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real  weight  of  the  lung,  the  respired  lung  being  actually  heavier  than  the 
fcetal.  Thus  the  weight  of  the  foetal  lung,  at  about  the  middle  period  of 
uterine  life,  is  to  the  weight  of  the  body  as  1  to  60.*  But,  after  respira- 
tion, the  relative  weight  of  the  lung  to  the  entire  body  is  as  1  to  30. 

FCETAL    HEART. 

The  Heart  of  the  fcetus  is  large  in  proportion  to  the  size  of  the  body ;  it 
is  also  developed  very  early,  representing  at  first  a  simple  vessel,  and  un- 
dergoing various  degrees  of  complication  until  it  arrives  at  the  compound 
character  which  it  presents  after  birth.  The  two  ventricles  form,  at  one 
period,  a  single  cavity,  which  is  after\vards  divided  into  two  by  the  septum 
ventriculorum.  The  two  auricles  communicate  up  to  the  moment  of  birth, 
the  septum  being  incomplete,  and  leaving  a  laige  opening  between  them, 
the  foramen  ovtSe  (foramen  of  Botalf). 

The  Ducttts  arteriosus  is  another  peculiarity  of  the  foetus  connected  with 
the  heart ;  it  is  a  communication  between  the  pulmonary  artery  and  the 
aorta.  It  degenerates  into  a  fibrous  cord  after  birth,  from  the  double 
cause,  of  a  diversion  in  the  current  of  the  blood  towards  the  lungs,  and 
from  the  pressure  of  the  left  bronchus,  caused  by  its  distension  with  air. 


VISCERA    OF    THE    ABDOMEN. 

At  an  earl^  period  of  uterine  life,  and  sometimes  at  the  period  of  birth, 
fts  I  have  twice  observed  in  the  imperfectly  developed  fioetus,  two  minute 
fibrous  threads  may  be  seen  passing  from  the  umbilicus  to  the  mesentery. 
These  are  the  remains  of  the  omphalo-mesenteric  vessels. 

The  Omphalo-mesenteric  are  the  first  developed  vessels  of  the  germ: 
they  ramify  upon  the  vesicula  umbilicalis,  or  yolk-bag,  and  supply  the 
newly  formed  alimentary  canal  of  the  embryo.  From  them,  as  from  a 
centre,  the  general  circulating  system  is  produced.  After  the  establish- 
ment  of  the  placental  circulation  they  cease  to  carry  blood,  and  dwindle 
to  the  size  of  mere  threads,  which  may  be  easily  demonstrated  in  the  early 
periods  of  uterine  life ;  but  are  completely  removed,  excepting  under  pe- 
culiar circumstances,  at  a  later  period. 

The  Stomach  is  of  small  size,  and  the  great  extremity  but  litde  deve- 
loped. It  is  also  more  vertical  in  direction  the  earlier  it  is  examined,  f 
position  that  would  seem  due  to  the  enormous  magnitude  of  the  liver,  anc 
particularly  of  its  left  lobe. 

The  Appendix  vermiformis  aeci  is  long  and  of  large  size,  and  is  con- 
tinued directly  from  the  central  part  of  the  cd-de-sac  of  the  caecum,  of 
which  it  appears  to  be  a  constricted  continuation.  This  is  the  character 
of  the  appendix  caeci  in  the  higher  quadrumana. 

The  large  intestines  are  filled  with  a  dark  green  viscous  secretion,  called 
meconium  (fx^wv,  poppy),  from  its  resemblance  to  the  inspissated  juice  of 
the  poppy. 

The  Pancreas  is  comparatively  larger  in  the  foetus  than  in  the  adult. 

The  Spken  is  comparatively  smaller  in  the  fcetus  than  in  the  adult. 

•  Cruveilhier,  Aoatomie  Descriptive,  vol.  ii.  p.  621. 

f  Leonard  Botal,  of  Piedmont,  was  the  first  of  the  moderns  wlio  gave  an  accoont  of 
this  opening  in  a  work  published  in  15G5.  His  description  is  very  imperfect  The 
^«ramen  was  well  known  to  Gaien. 
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FCETAL    LIVER. 

The  Liver  is  the  first  formed  organ  in  the  embryo.     It  is  developed 

From  the  alimentary  canal,  and  at  about  the  third  week,  fills  tht*  whok 
abdomen,  and  is  one-half  the  weight  of  die  entire  embryo.  At  the  fotirtli 
month  ihe  liver  is  of  immense  size  in  proportion  to  the  bulk  of  the  fcptus. 
At  birth  it  is  of  very  large  size,  and  occupies  the  whole  upper  part  of  the 
abdomen.  The  left  lobe  is  as  large  as  the  right,  and  the  falcilbnii  UgB- 
men!  corresponrls  with  the  middle  line  of  the  body.  The  liver  diminishea 
rapidly  after  birth,  probably  from  obliteration  of  tlie  umbilical  vein. 

~  KIDNEYS    AND     SUPRA-RENAL    CAPSULES. 

The  Kidneys  present  a  lobulated  appearance  in  the  fcetus,  which  is  the 
permanent  type  amongst  some  animals,  as  t)ie  bear,  ihe  otter,  and  cetacea 

Tlie  Supra-renal  Cfjpmles  are  organs  which  appear,  from  their  early  and' 
ronsiderable  development,  to  belong  especially  to  the  economy  of  the 
ffptus*  I'hey  are  distinctly  formed  at  the  second  month  of  embryonic  life, 
and  are  greater  in  size  and  weight  than  the  kidneys.  At  the  third  or  fourth 
month,  Oiey  are  equalled  in  bulk  by  the  kidneys;  and  at  birth,  they  are 
about  one-third  less  than  those  organs. 

VISCERA    OF    THE    PELVIS. 

The  Bladder  in  the  fcetus  is  lonf  and  conical,  and  is  situated  altogether 
above  the  upper  border  of  the  ossa  pubis,  which  are  as  jet  smail  and  un- 
developed. It  is,  indeed,  an  abdominal  viscus,  and  is  connected  supe- 
riorly with  a  fibrous  cord,  called  the  urachus^  of  which  it  appears  to  be  aa 
expansion, 

Tiie  Urachus  is  continued  upwards  to  the  umbilicus,  and  becomes  con- 
nected with  the  umbilical  cord.  In  animals  it  is  a  pervious  duct,  and  is 
continuous  with  one  of  the  membranes  of  the  embryo,  the  alianiou.  It 
lias  been  found  pervious  in  the  human  foetus,  and  the  urine  has  been  passed 
through  the  umbilicus.  Calculous  concretions  have  also  been  found  in  its 
course. 

The  Uterus^  in  the  early  periods  of  embryonic  existence,  appears  hSi 
from  ihe  large  size  of  the  Fallopian  tubes,  and  the  small  development 
the  body  of  the  organ.  At  the  end  of  the  fourth  month,  the  body  assumes 
a  larger  bulk,  and  the  bifid  appearance  is  lost.  The  cervix  uteri  in  ibm 
ftptus  is  larger  than  the  body  of  the  organ. 

The  Ovaries  are  situated,  like  the  testicles,  in  the  lumbar  region,  ne 
the  kidneys,  and  descend  from  tlience,  gradually,  into  tlie  pelvis. 


TESTES. 

The  Testicles  in  the  embryo  are  situated  in  the  hirabar  regions^  imni 
diately  in  front  of  and  somewhat  below  the  kidneys.     They  have,  co 
nected  with  them  inferiorly,  a  peculiar  structure,  which  assists  in  ihetf' 
descent,  and  is  called  the  gubernaculum  testis. 

The  Gubentactdum  is  a  soft  and  conica!  cord  composed  of  areohir  tissue 
containing  in  its  areoke  a  gelatiniform  fluid.  In  the  abdomen  it  lies  in 
front  of  the  psoas  muscle,  aiul  passes  along  the  speimatic  canal,  whirJi  il 
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ferves  to  distend  for  the  passage  of  the  testis.  It  is  attached  by  its  supe- 
rior and  larger  extremity  to  the  lower  end  of  the  testis  and  epididymis,  and 
by  the  inferior  extremity  to  the  bottom  of  the  scrotum.  The  gubemaculum 
is  surrounded  by  a  thin  layer  of  muscular  fibres,  the  cremaster,  which  pass 
upwards  upon  this  body  to  be  attached  to  the  testis.  Inferiorly,  the  mus- 
cular fibres  divide  into  three  processes,  which,  according  to  Mr.  Curling,* 
are  thus  attached :  ^'  The  external  and  broadein  is  connected  to  Poupart's 
lie;ament  in  the  inguinal  canal;  the  middle  forms  a  lengthened  band, 
which  escapes  at  the  external  abdominal  ring,  and  descends  to  the  bottom 
of  the  scrotum,  where  it  joins  the  dartos ;  the  internal  passes  in  the  direc- 
tion inwards,  and  has  a  firm  attachment  to  the  os  pubis  and  sheath  of  the 
rectus  muscle.  Besides  these,  a  number  of  muscular  fibres  are  reflected 
from  the  internal  oblique  on  the  front  of  the  eubemaculum.'' 

The  Descent  of  the  testicle  is  gradual  and  progressive.  Between  the 
fifth  and  sixth  months  it  has  reached  the  lower  part  of  the  psoas  muscle, 
and  during  the  seventh  it  makes  its  way  through  the  spermatic  canal,  and 
descends  into  the  scrotum. 

While  situated  in  the  lumbar  region,  the  testis  and  gubernaculum  are 
placed  behind  the  peritoneum,  by  which  they  are  invested  upon  their  an- 
terior surface  and  sides.  As  they  descend,  the  investing  peritoneum  is 
carried  downwards  with  the  testis  into  the  scrotum,  forming  a  lengthened 

Fig.  248.f  Fig.  2494 


pouch,  which  by  its  upper  extremity  opens  into  the  cavity  of  the  perito- 
neum. ITie  upper  part  of  this  pouch,  being  compressed  by  the  spermatic 
canal,  is  gradually  obliterated,  the  obliteration  extending  downwards 
along  the  spermatic  cord  nearly  to  the  testis.  That  portion  of  the  perito- 
neum which  immediately  surrounds  the  testis  is,  by  the  above  process, 
cut  off  firom  its  continuity  with  the  peritoneum,  and  is  termed  the  tunica 

*  See  an  excellent  paper  "  On  the  Stnictttre  of  the  Gubernaculum,"  Ac,  by  Mr.  Curl- 
in;^  Lecturer  on  Morbid  Anatomy  in  the  London  Hospital,  in  the  Lancet,  vol.  ii. 
1840-41,  p.  70. 

f  A  diagram  illustrating  the  descent  of  the  testis.  I.  The  testis.  2.  The  epididymis, 
n.  3.  The  peritoneum.  4.  The  pouch  formed  around  the  testis  by  the  peritoneum,  the 
future  cavity  of  the  tunica  vaginalis.  6.  The  pubic  portion  of  the  cremaster  attached  to 
the  lower  part  of  the  testis.  6.  The  portion  of  the  cremaster  attached  to  Poupart*s  liga- 
ment. The  mode  of  eversion  of  the  cremaster  is  shown  by  these  lines.  7.  The  giiber- 
fiaculum,  attached  lo  the  bottom  of  the  scrotum,  and  becoming  shortened  by  the  con- 
traction of  the  muscular  fibres  which  surround  it.     8,  8.  Tlie  cavity  of  the  scrotum. 

*  Id  this  figure  the  testis  has  completed  its  descent.  The  gubernaculum  is  shortened 
to  its  utmost,  and  the  cremaster  completely  everted.  The  pouch  of  peritoneum  above 
tlie  testis  is  compressed  so  as  to  form  a  tubular  canal ;  1.  A  dotted  line  marks  the  point 
at  which  the  tunica  vaginalis  will  terminate  superiorly ;  and  the  num1>er  2  its  cavity 
3.  The  periioneai  cavity. 
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vaginalis ;  and  as  this  membrane  must  be  obviously  a  shot  sac,  one  por- 
tion of  it  investing  the  testis,  and  the  other  being  reflected  so  as  to  form  a 
loose  bag  around  it,  its  two  portions  have  received  the  appellations  of 
tunica  vaginalis  propria,  and  tunica  va^nalis  reflexa. 

The  descent  of  the  testis  is  eflected  by  means  of  the  traction  of  the 
muscle  of  the  gubemaculum  (cremaster).  "  The  fibres,"  writes  Mr.  Curl- 
ing,* "  proceeding  from  Poupart's  ligament  and  the  obliquus'  intemus, 
tend  to  guide  the  gland  into  the  ingumal  canal ;  those  attached  to  the  os 
pubis,  to  draw  it  below  the  abdominal  rin^ ;  and  the  process  descending 
to  the  scrotum,  to  direct  it  to  its  final  destmation."  During  the  descent, 
^^  the  muscle  of  the  testis  is  gradually  everted,  until,  when  the  transition 
is  completed,  it  forms  a  muscular  envelope  external  to  the  process  of  peri- 
toneum, which  surrounds  the  gland  and  the  front  of  the  cord."  "  Th€ 
mass  composing  the  central  part  of  the  gubemaculum,  which  is  so  soft, 
lax,  and  yielding  as  in  every  way  to  facilitate  these  changes,  becomes  gra- 
dually diffused,  and,  after  the  arrival  of  the  testicle  in  the  scrotum,  con- 
tributes to  form  the  loose  cellular  tissue  which  afterwards  exists  so  abun- 
dantly in  this  part."  The  attachment  of  the  gubemaculum  to  the  bottom 
of  the  scrotum  is  indicated  throughout  life  by  distinct  traces. 

•Loo.ekL 
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Abdomen,  496 
Abdominal  regions,  49# 
Abdominal  ring,  S12,  266 
Abductor  ocali,  177 
Acetabulum,  116 
Acini,  519 
Adductor  octtli,  177 
Adipose  tissue,  136 
Air-cells,  494 
Albino,  452 ' 

Alcock,  Dr.,  researches  of,  396 
Alimentary  canal,  501 
AUantois,  560 
Amphi-arthrosis,  130 
Ampulla,  459 
Amygdalae,  503 

cerebri,  380 
Andersch,  notice  of,  404 
Annulus  ovalis,  478 
Amiheliz,  456 
Antitragus,  456 
Antrum  of  Highmore,  74 

pylori,  506 
Anus,  509-514 
Aorta,  abdominal,  280 

arch,  279 

ascending,  279 

thoracic,  280 
Aortic  sinuses,  278 
Aponeurosis,  168 
Apophysis,  48 

Apparatus  ligamentosus  colli,  141 
Appendices  epiploicfs,  501 
Appendix  vermiformis,  507 
Aqua  labjrrinthi,  463 
Aqueduct  us  cochles,  463 

vestibttli,  462 
Aqueduct  of  Sylvjus,  379 
Aqueous  humour,  451 
Arachnoid  membrane,  370 
Arantius,  notice  of,  480 
Arbor  vitae,  382 

uterina,  547 
Arch,  femoral,  273 

palmar,  superficial,  306 
Arciform  fibres,  386 
Areola,  552 
Areolar  tissue,  136 
Arnold,  Frederick,,  researches,  435 
Arteries. 

General  anatomy,  275 

structure,  277 

anastomotica,  femor,  326 
brachial,  304 


Arteries — contimutd, 
angular,  285 
aorta,  278 

articu lares  genu,  327 
auricula  anterior,  268 

posterior,  287 
axillary,  300 
basilar,  296 
brachial,  303 
bronchial,  306 
bulbosi,  320 
calcanean,  332 
carotid,  common,  988 

external,  283 

internal,  291 
carpal  ulnar,  308 

radial,  306 
cavemosi,  320 
centralis  retiiue,  293,  45t 
cerebellar  inferior,  297 

superior,  297 
cerebral,  293,  294 
cervicalis  anterior,  299 

posterior,  299 
choroidean,  294 
ciliary,  293 
circumflex  anterior,  302 

external,  325 
circumflex  ilii,  322,  324 

internal,  326 

posterior,  302 
coccygeal,  318 
cceliac,  310 
colic,  314,  315 
comes  nervi  ischiatici,  318 

phrenici,  300 
communicans  cerebri,  294 

pedis,  330 
coronaria  cordis,  281 

doxtra,  281 

labii,  286 

sinistra,  281 

ventriculi,  310 
corporis  bulbosi,  320 

caver nosi,  320 
cremasteric,  322 
cystic,  311 
dental,  289 
digit  ales  manus,  306 

pedis,  333 
dorsaies  pollicis,  306 
dorsalis  lingua,  285 

carpi,  306 

hallucis,  330 

nasi,  293 

pedis,  333 

(563) 
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penis,  320 
scapulsB.  303 
•mulgent,  315 
•pigaatric,  322 

•aperficial,  325 
ethmoidal,  293 
facial,  265 
femoral,  323 
frontal,  293 
gastric,  310 
gastro-duodenalis  311 

epiploica  deztra,  311 
sinistra,  311 
gluteal,  321 

inferior,  318 
Iwroorrhoidal,  external,  319 

middle,  318 

superior,  315 

interior,  318 
hepatic,  310 
ileo-colic,  313 
iliac,  common,  316 

external,  321 

internal,  317 
ileo- lumbar,  320 
infira-orbital,  290 
innominata,  281 
intercostal,  309 

anterior,  300 

superior,  299 
inter-osseous,  307,  306 
intestini  tenuis,  312 
ischiaiic,  318 
labial,  286 
lachrymal,  998 
laryngeal,  285 
lateralis  nasi,  286 
lingual,  285 
lumbar,  315 
malleolar,  329 
mammary,  internal,  299 
masseteric,  286 
mastoid,  287 
maxillary,  internal,  288 
mediastinal,  300 
meninsea,  anterior,  299 

inferior,  287 

media,  290 

parva,  290 

posterior,  297 
mesenteric,  319 

inferior,  315 
metacarpal,  306 
metatarsal,  330 
musculo- phrenic,  300 
nasal,  293 
obturator,  320 
occipital,  287 
oesophageal,  308 
ophthalmic,  293 
orbit  ar,  288 
palatine,  inferior,  286 

posterior,  290 
palpebral,  293 
pancreatjca  magna,  311 
pancreaticsB  parvas,  311 
pancreatico-auodenalis,  311 
parotidean,  287 
perforantes,  femoral,  396 

palmares,  306 

plantares,  339 
pericardiac,  300 
perineal,  superficial,  919 


Arteries — continued. 
peroneal,  331 

pharyngea  ascendens,  287 
phrenic,  309 
plantar,  external,  332 

internal,  332 
popKteal,  326 
prmceps  cervicis,  287 

pollicis,  306 
^ofiinda  cervicis,  299 

femoris,  325 

inferior,  304 

superior,  303 
pterygoid,  286 
pterygo-palatine,  290 
pudic,  external,  325 

internal,  318 
pulmonary,  334 
pyloric,  311 
radial,  304 
radialis  indicis,  96 
ranine,  285 
recurrens  interosseous,  308 

radiolis,  305 

tibiolis,  329 

ulnaris,  307 
renal,  315 
sacra  media,  316 

lateralis,  321 
scapular,  posterior,  299 
sigmoid,  315 
spermatic,  314 
spheno-palatine,  290 
spinal,  297 
splenic,  311 
stylo-mastoid,  287 
subclavian,  294 
sublingual,  285 
submaxillary,  286 
submental,  286 
subscapular,  303 
superficialis  cervicis,  299 

vole,  306 
supra-orbital,  293 
supra-renal,  315 

scapular,  298 
sural,  328 
tarsea,  330 
temporal,  288 
temporales  profundsB,  290 
thoracic,  303 
thyroidea  inferior,  398 

media,  283 

superior,  28-1 
tibialis  antica,  328 

postica,  330 
transversalis  colli,  299 

faciei,  287 

humeri,  298 

perinei,  320 
lympanic,  289 
nlnar,  306 
-jmbilical,  317 
uterine,  320 
vaginal,  320 
vasa  brevia,  311 

intestini  tenuis,  919 
vertebral,  396 
vesical,  318 
Vidian,  291 
Arthrodia,  130 
Articulations,  137 
Arytenoid  cartilages,  486 
Arytenoid  glands,  491 
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Auricles  of  tha  heart,  477,  481 
Aoricalo-ventricular  openings,  478,  481 

B. 

Barry,  Dr.,  researches  of,  550 

Base  of  the  brain,  382 

Bauhini,  valvula,  510 

Bell,  Sir  C,  researches  of,  366 

Berzelius,  analysis  of  bone,  43 

Biliary  ducts,  525 

Bladder,  532 

Boifxs,  chemical  composition,  43 

development,  46 

general  anatomy,  43 

structure,  44 
astragalus,  124 
atlas,  51 
axis,  52 
calcis,  124 
carpus,  109 
davicula,  103 
coccyx,  58 
coetae,  102 
cuboides,  126 
cuneiforms  carpi,  110 

externum  tarsi,  125 

internum,  126 

medium,  128 
ethmoides,  72 
femur,  119 
fibula,  122 
frontale,  62 
humerus,  105 
hyoides,  99 
ihum,  114 
innominatum,  114 
ischium,  115 
lachrymals,  77 
maenum.  111 
malare,  77 

maxilUre  superios,  74 
maxillare  interius,  81 
metacarpus,  112 
metatarsus,  127 
nasi,  74 
naviculars,  125 
occipitale,  59 
palati,  77 
parietaie,  61 
patella,  121 
phalanges  manus,  113 

pedis,  128 
pisiforme,  110 
pabis,  116 
radius,  107 
sacrum,  56 
Bcaphoides  carpi,  109 

tarsi,  125 
scapula,  103 
semilunare,  109 
sesamoidea  manus,  129 

pedis,  129 
sphenoides,  69 
sternum,  100 
tarsus,  124 
temporal,  64 
tibia,  121 
trapezoides.  111 
trapezium,  110 
triquetra,  84 
turbinatum  inferios,  80 

superius,  73 
a,  106 
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uncifonne,  112 

unguis,  77 

vertebra  prominens,  52 

vertebra  dentata,  52 

vertebne,  cervical,  50 
dorsal,  53 
lumbar,  53 

vomer,  80 

Wormiana,  84 
Botal,  foramen  of,  559 

notice  of,  559 
Bowman,  Mr.,  researches  of,  170,  529 
Brain,  367 
Bronchi,  494 
Bronchial  cells,  494 

tubes,  494 
Bronchocele,  392 
Brunn,  Von,  notice  of,  512 
Brunner*s  glands,  512 
Bulb,  corpus  spongiosum,  537 
Bulbi  fornicis,  384 
Bulbous  part  of  the  urethra,  539 
Bulbus  olfactorius,  394 
Bursa  mucose,  137 


Cscum,  507 

Calamus  scriptorius,  380 
Calyces,  530 
Camper's  ligament,  269 
Canal  of  Fontana,  447 

Petit,  452 

Sylvius,  379 
Canals  of  Havers,  44 
Canthi,  453 
Capillaries,  276 
Capitula  Santorini,  486 
Capsule  of  Glisson,  521 
Capsules  supra- renal,  527 
Caput  gallinaginis,  539 
Cardia,  505 
Carpus,  109 
Cartilage,  46,  132 
Cartilages. 

inter-articular  of  the  clavicle,  150 

inter-articular  of  the  jaw,  144 

inter-articular  of  the  wiist,  155 

semilunar,  161 
Cartiloginification,  132 
Caruncula  lachrymalis,  454 

mammillans,  384 
Carunculae  myrtiformes,  551 
Casserian  ganglion,  391 
Cauda  equina,  390 
Cava,  vena,  346 
Cementum,  94 
Centrum  ovale  majus,  373 

minus,  374 
Cerebellum,  381 
Cerebro-spinal  axis,  367 
Cerebrum,  372 
Ceruminous  follicles,  457 
Cervical  ganglia,  437 
Chambers  otthe  eye,  451 
Cheeks,  502 
Chiasma  nerv.  opt.  394 
Chorda  tympani,  402 
Chords  longitudinales,  390^ 

tendineae.  479,  482 

vocales,  488 

Willisii,  368 
Choroid  membrane,  448 
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Choroid  plexus,  375 
Cilifls,  453 
Ciliary  canaL  448 
ligament,  448 

f Processes,  448 
e  of  Willis,  298 
Circulation,  adult,  276 

fcBtal,  585 
Circulus  tonsillaris,  287 
Clitoris,  551 

('livus  Blumenbachii,  69 
C>ochlea,  463 

(Jock,  Mr.,  researches  of,  407 
(^Guliac  axis,  310 
Colon,  508 
Columna  nasi,  443 
ColumnsB  carneae,  479,  482 
Commissures,  368,  378 

great,  373 
(/onarium,  379 
Concha,  456 

Congestion  of  the  liTer,  523 
Com  renales,  529 

vasculosi,  543 
Conjunctiva,  454 
Converging  fibres,  388 
Cooper,  Sir  Astley,  researches  of,  557 
Conum,  469 
Cornea,  446 
Cornicula  laryngis,  486 
Cornu  Ammonis,  376 
Cornua  of  the  ventricles,  373»  375 
Corona  glondis,  536 
Coronary  valve,  478 
Corpora  albicantia,  384 

Arantii,  480 

cavernosa,  536 

Seniculata,  378 
falpighiana,  530 

mam  miliaria,  384 

olivaria,  385 

pisiform ia,  384 

pyramidalia,  385 

quadrigemina,  379 

rcstiformia,  386 

striata,  374 
Corpus  callosum,  37 

cavernosum,  536 

dcntatum,  382 

fimbriatum,  376 

geniculatum  externum,  378 
internum,  378 

Highmorianum,  542 

lutuuin,  550 

psalloidcs,  398 

rhomboideum,  382 

bpongiosum,  537 

striatum,  374 
Costal  cartilages,  102 
Cotunnius,  notice  of,  463 
Cowpcr's  glands,  540 
Cranial  nerves,  392 
Cribriform  fascia,  272 
('ricoid  cartilage,  486 
Crico-thyroid  membrane,  487 
Crura  cere  belli,  382 

cerebri,  378 

p<mis,  536 
Crural  canal,  272 

ring,  273 
Crystallino  lens,  451 
Cuneiform  cartilages,  486 
Cupola,  464 
Curling,  Mr.,  researches  of,  561,  562 


Cuticle,  470 
Cutis,  468 
Cystic  duct,  525 
Cyto-blast,  470 


Dartos,  540 

Davy,  Dr.,  researches  of,  396 
Derbjrshire  neck,  392 
Dennis,  468 
Detrusor  urinas,  533 
Diaphra^,  217 
Diaphysis,  48 
Diarthroeis,  130 
Digital  cavity,  375 
Diverging  fibres,  386 
Dorsi-spinal  veins,  348 
Ductus  ad  nasum,  456 

arterioeus,  553 

comm.  choledocfaus,  525 

c^sticus,  525 

ejaculatorius,  537 

hepaticus,  525 

lymphaticus  dexter,  360 

pancreaticus,  526 

prostuticus,  535 

thoracicus,  360 

venosus,  553 
Duodenum,  506 
Dura  mater,  368 

E. 

Ear,  456 

Eiaculatory  duct,  537 

Elastic  tissue,  135 

Enamel,  94 

Enarthrosis,  131 

Encephalon,  367 

Endolymph.  462 

Ensiform  cartilage,  100 

Entozoon  follicuTorum,  474 

Epidermis,  470 

Epididymis,  543 

Epigastric  region,  496 

Epiglottic  gland,  491 

Epiglottis,  486 

Epiglotto-hyoidean  ligament,  488 

Epiphysis,  48 

Epithelium,  511 

Erectile  tissue,  537 

Eustachian  tube,  460 

valve,  478 
Eustachius,  notice  of,  478 
Eye,  445 

brows,  453 

f'lobe,  445 
ashes,  453 
lids.  453 

F. 

Falciform  process,  273 
Fallopian  tubes,  549 
Fallopius,  notice  of,  549 
Falx  cercbclli,  369 

cerebri,  369 
Fascia. 

general  anatomy  of,  263 

cervical,  deep,  264 
superficial.  264 

cribriform,  272 

dentata,  376 
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iliaca,  268 

inter-columnar,  212 

lata.  272 

lambar,  215 

obturator,  869 

palmar,  271 

pelvica,  268 

perineal,  269 

plantar,  274 

propria,  274 

recto- vesical,  269 

spermatica,  212 

temporal,  264 

thoracic,  265 

transversalis,  266 
Fasciculi  innominati,  387 

siliqusB,  388 

teretes,  389 
Fauces,  502 
Femoral  arch,  273 

canal,  273 

hernia,  273 

ring,  273 
Fenestra  ovalis,  460 

rotunda,  460 
Fibres  of  the  heart,  483     • 
Ftbro-cartilage,  133 

inter-articular  of  the  claricle,  150 

i"aw,  144 
Lnee,  161 
wrist,  155 

cellular  tissue,  136 
Fibrous  tissue,  135 
Filum  terminale,  390 
Fimbria,  Fallopians,  549 
Fissure  of  Bichat,  361 

Sylvius,  372 
Fissures  of  the  liver,  517 
Flocculus,  381 
Foetal  circulation,  553 
Fcetiis,  anatomy  of,  552 
Follicles  of  Lieberkuhn,  543 
Fontana,  notice  of,  449 
Foramen  of  Botal,  478 

caecum,  467 

commune  anterius,  381 
posterius,  381 

Monro,  of,  378 

ovale,  553 

eaphenum,  273 

Soemmering,  of,  449 

Winslow,  of,  500 
Foramina  Thebesii,  477 
Fornix,  377 
Pussa  innominata,  456 

navicularis  urethne,  537 

pudendi,  551 

ovalis,  478 

•caphoides,  456 
Fourchette,  550 
Fnena  epiglottidis,  467,  488 
rnsnulum  labiorum,  550 

veli  meduU.,  380 
Frenum  labii,  468 

lingue,  467 

preputii,  536 
Fumculi  siliqua,  386 

graciles,  386 


Galea  capitis,  174 
Oalen,  275 


Gall-bladder,  525 
Ganglia,  cervical,  437 

of  increase,  S61 

lumbar,  441 

sacral,  442 

semilunar,  441 

structure  of,  361 

thoracic,  440 
Ganglion  of  Andersch,  404 

Arnold's,  436 

azyffos,  442 

cardiac,  440 

carotid,  439 

Casserian.  396 

ciliary,  433 

Cloquet's,  435 

impar,  442 

jugular,  403 

lenticular,  433 

MeckePs,  435 

naso-palatine,  435 

otic,  436 

petrous,  403 

plexiforme,  404 

Kibes,  of,  433 

spheno-palatino,  435 

submaxillary,  436 

thyroid,  438 

vertebral,  438 
Gimbernat's  ligumont,  216 
Ginglvmus,  130 
Gland,  epiglottic,  491 

lachrymal,  455 

parotid,  503 

pineal,  379 

pituitary,  384 

prostate,  534 

thymus,  556 

thyroid,  492 
Glands,  aggregate,  513 

arytenoid,  491 

Brunner's,  512 

concatenated,  354 

Cowper's,  540 

duodenal,  512 

gastric,  512 

inguinal,  355 

lachrymal,  455 

Lieberkuhn*8,  513 

lymphatic,  358 

mammary,  583 

mesenteric,  361 

Meibomian,  454 

oesophageal,  512 

Pacchionian,  369 

Feyer's,  513 

pharyngeal,  512 

salivary,  503 

sebaceous,  474 

solitary,  513 

sublingual,  504 

submaxillary,  503 

sudoriparous,  474 

tracheal,  492 
Glandule  odorifene,  5!ib 

Pacchioni,  369 

Tysoni,  536 
Glans  clitoridis,  551 

penis,  536 
Glisson,  notice  of,  500 
Glisson's  capsule,  519 
Globus  major-epididyniis.  54J 

minor  epididymis,  543 
Glottis,  490 
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Goodsir,  Mr.,  researches  of,  95 

Goitre,  392 

Gomphosis,  130 

Graafian  venicles,  550 

Grainger,  Mr.,  researches  of,  967 

Gubernaculum  testis,  560 

Gums,  502 

Guthrie.  Mr.,  researches  of,  534 

Guthrie's  muscle,  220 

Gyrus  fornicatus,  376 

H. 

Hair,  473 

Hall,  Dr.  Marshall,  researches  of,  967 

Harmonia,  130 

Harersian  canals,  44 

Heart,  475 

Helicine  arteries,  537 

Helico-trema,  464 

Helix,  456 

Hepatic  duct,  525 

Hernia,  congenital,  267 

diaphragmatic,  217 

direct,  268 

encysted,  267 

femoral,  273 

infantilis,  267 

inguinal,  266 

scrotal,  268 
Hichmore,  notice  of,  542 
Hilton's  muscle,  484 
Hilua  lienis,  557 

renalis,  529 
Hippocampus  major,  376 

minor,  376 
Horner's  mnocle,  176 
Horner,  W.  E.,  obserrations  of,  514 
Houston,  Mr.,  researches  of,  511 
Humours  of  the  eye,  451 
Hyaloid  membrane,  451 
Hymen.  551 
Hyoid  bone,  99 
Hypochondriac  regions,  496 
Hypognntric  region,  496 
Hypophysis  cerebri,  384 

I. 

Ilco-cscal  Talve,  510 

Ileum,  507 

Iliac  regions,  496 

Incus,  458 

Infundibula.  530 

Infundibulum,  383 

Inguinal  region,  496 

Inter-articular  cartilages  of  the  clavicle,  150 

jaw,  144 

wrifft,  155 
Intor-columnar  fibres,  212 
Inter-yertebral  substance,  138 
Intestinal  canal,  501 
IntumcRcentia  gangliformis,  401 
Iris,  448 

Isthmus  of  the  fauces,  502 
Iter  ad  infundibulum,  379 

a  tertio  ad  quartum  vontriculum,  379 


J. 


Jacob's  membrane,  450 
Jejunum,  507 
)omt,  ankle,  165 
elbow,  15q 


Joint,  hip,  158 

lower  jav ,  14S 

knee,  160 

ahoulder,  152 

wrist,  155 
Jones,  Mr.,  researches  of,  464 

K. 

Kidneys,  528 

Kieman,  Mr.,  researches  of,  520 
King,  Mr.  T.  W.,  researches  of,  479 
Krause,  researchea  of.  222 


Labia  m^jora,  550 

minora,  550 
Labvrinth,  461 
Lachrymal  canals,  455 

gland,  455 

papillK,  455 

puncta,  455 

sac,  456 

tubercles,  453 
Lacteals,  358 
Lacune,  540 
Lacus  lachrymalfs,  455 
Lamina  cinerca,  382 

cribrosa,  446 

spiralis,  464 
Laqueus,  388 
Laryngotomy,  487 
Larynx,  485 
Lateral  ventricles,  378 
Lauth,  researches  of,  542 
Lee,  Dr.,  researches  of,  548 
Lens,  451 

Lenticular  ganglion,  433 
Lieberkuhirs  loll  ides,  513 
Lien  succenturiatus,  528 
Ligament,  135 

LlOAMENTS,  129 

acromio-clavicular,  151 
alar,  141.  162 
ankle,  of  the,  164 
annular,  of  the  ankle,  274 

radius,  153 

wrist,  anterior,  155 
posterior,  271 
arcuatum  externum,  217 

internum,  217 
atlo-axoid,  141 
bladder,  of,  532 
breve  plants,  166 
calcaneo-ostrngaloid,  165 

cuboid,  165 

scaphoid,  166 
capsular  of  the  hip,  158 

jaw,  143 

rib,  145 

shoulder,  152 

thumb,  157 
carpal,  156 

carpo- metacarpal,  156 
common  anterior.  138 

posterior,  138 
conoid.  151 
coracoid,  151 
coraco-acromial,  151 

clavicular,  1^1 

humeral.  152 
coronary,  154 

vi  the  knee,  161 
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C4Mto-cIaviciilar,  150 

sternal,  145 

transverse,  145 

vertebral,  144 

xiphoid,  146 
cotyloid,  159 
crico-thyroidean,  487 
crucial,  161 
crucitbrm,  142 
dentaium,  382 
deltoid,  165 
elbow,  of  the,  152 
epiglotto-hyoidean,  488 
fflenoid,  152 
hip  joint,  of  the,  158 
hyo-epiglottic,  487    . 
ilio-fe  moral,  159 
inter-articular,  of  ribs,  145 
inter-clavicular,  150 
inter-osseous,  163,  166 

calcaneo-astragal.,  166 

peroneo-tibial,  163 
radio- ulnar,  153 
inter-spinous,  139 
inter-trans  verse,  140 
inter-vertebral,  138 
knee,  of  the,  160 
lateral  of  the  ankle,  165 

elbow,  153 

iaw,  143 

knee,  160 

phalanges,  foot,  168 

phalanges,  hand,  157 

wrist,  155 
liver,  of  the,  516 
longum  plantSB,  166 
lurabo-iliac,  146 
lumbo-aacral,  146 
inetacarpo-phalangeal,  157 
metatarsal-phalangeal,  167 
mucosum,  162 
nuchsB,  199 
oblique,  154 
obturator,  149 
occipito-atloid,  140 

axoid,  141 
odontoid,  141 
orbicular,  154 
palpebral,  453 
patellae,  160 
peroneo- tibial,  163 
phalanges  of  the  foot,  167 

of  (he  hand,  157 
plantar,  long,  166 
plantar,  short,  166 
posticum  Winslowii,  160 
pterygo- maxillary,  142 
pubic,  149 
radio-ulnar,  153 
rhomboid,  150 
rotundum,  hepatis,  516 
eacro-coccygean,  148 
sacro-iliac,  147 
Mcro-ischiatic,  anterior,  147 

posterior,  148 
BtcIUte,  144 
sternal,  145,  146 
stemo-clavicular,  149 
Btylo- maxillary,  265 
•ub-flava,  139 
sub-pubic,  149 
•upra-spinouB,  139 
■ospensorium  hepatis,  516 
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suspensorium  penis,  536 

tarsal,  165 

tarso- metatarsal,  167 

teres,  159 

thyro-arytenoid,  487 

thyro-hyoidean,  487 

tibio-fibular,  163 

transverse,  164 

of  the  acetabulum,  159 
of  the  ankle,  164 
of  the  atlas,  141 
.    of  the  knee,  159 
of  the  meta<»rpu8,  157 
of  the  metatarsus,  167 
of  the  scapula,  151 
of  tlip  semilunar  cartilages,  161 

trapezoid,  151 

tympanum,  of  the,  468 

umbilical,  532 

wrist,  of  the,  155 

Zinn,  of,  177 
Ligament um  nuchas,  199 
Limbus  lutcus,  449 
Lined  alba,  212 
Lineae  semi-lunares,  212 

transversae,  212,  373 
Linguetta  laminosa,  380 
Lips.  502 
Liquor  Cotunnii,  465 

Morg^agni,  451 

Scarpa,  of,  466 
Liver,  515 

Lobules  of  the  liver,  519 
Lobuli  testis,  542 
Lobulus  auris,  456 

pneumogastricus,  381 
Lobus  caudatus,  518 

quadrat  us,  518 

Spi^elii,  518 
Locus  niger,  383 

perforatus,  383 
Lower,  notice  of,  478 
Lumbar  fascia,  215 

regions,  496  ^ 

Lungs,  492 
Lunula,  472 
Lymphatic  glands  and  vessels,  351 

axillary,  354 

bronchial,  357 

cardiac,  358 

cervical,  354 

head  and  neck,  353 

heart,  357 

iliac,  357 

inguinal,  355 

intestines,  358,  359 

kidney,  359 

lactcals,  358 

liver,  358 

lower  extremity,  355 

lungs,  357 

mediastinal,  356 

mesenteric,  358 

pelvic  viscera,  359 

popliteal,  355 

spleen,  358 

stomach,  358 

testicle,  359 

trunk,  356 

upper  extremity,  354 

viscera,  357 
Lyra,  377 
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M. 

Malleus.  458 

Malpigliian  bodies,  528,  530 
Mammse,  551 
Mammary  gland,  552 
MdHtoid  cclis,  460 
Matrix,  546 

Maxillo-pharyngeal  space,  192 
Mayo,  Mr.,  researches  of,  395 
Meatus,  aaditorius,  457 

urinarius,  iiemale,  545 
male,  536 
Meatuses  of  the  nares,  444 
Meckel's  ganglion,  435 
Meconium,  559 
Mediastinum,  496 

testis,  542 
Medulla  of  bones,  44 

innominata,  383 

oblongata,  385 
Meibomian  glands,  454 
Meibomius,  notice  of,  454 
Membrana  dentata,  390 

nictitans,  455 

pigment!,  448 

pupillaris,  555 

sacciformis,  153 

tympani,  458 
Membrane,  choroid,  448 

hyaloid,  451 

Jacob's,  450 

of  the  ventricles,  380 
Membranous  urethra,  539 
Meniscus,  133 
Mesenteric  glands,  358 
Mesentery,  498 
Meso-colon,  498 
Meso-rectum,  499 
Metacarpus,  112 
Metatarsus,  127 
Mitral  valves.  482 
Modiolus,  463 
Mons  Veneris,  550 
Monticulus  c%rebelli,  382 
Morgagni,  notice  of,  451 
Morsus  diaboli,  549 
Motor  tract,  391 
Mouth,  502 

Mucous  membrane,  structure,  511 
Miiller,  researches  of,  45 
Muscles,  168 

general  anatomy  of,  168 

developAient  of,  172 

s*rr»cture,  169 

abductor  min.  digiti,  240 

abduc.  min.  dig.  pedis,  260 
indicis,  241 
oculi,  177 
pollicis.  238 
pedis,  260 

accelerator  urins,  220 

accessorius,  261 

adductor  brevis,  250 
longus.  250 
mngnus,  250 
min.  digiti,  260 
oculi,  177 
pollicis,  239 
pedis,  2C1 

anconeus,  236 

anterior  auris,  185 

tiiti-tragicus,  45" 

arytenoideus,  489 
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aryteno-epiglot.  inf.,  469 

superior,  489 
attoUens  aurom,  184 

oculum,  177 
attrahens  aurem,  185 
auricularus,  236 
azy^os  uvulae,  195 
basio-glossus,  191 
biceps  flexor  cruris,  251 
cubiti,  229 

biventer  cervicis,  204 
brachialis  anticus,  230 
buccinator,  183 
bulbo-cavernosus,  220 
cerato-fflossus,  191 
cervicaTis  ascendens,  204 
circumflcxus  palati,  195 
coccyseus,  222 
complexus,  204^ 
compressor  nasi,  179 

urethrae,  220 
constrictor  inferior,  192 

isth.  faucium,  192,  195 

medius,  193 

pharyngis,  192 

superior,  193 

vac iniB,  223 
coraco-brachialis,  229 
corrugator  supercilii,  175 
cremaster,  214 
crico-arytenoid  lat.,  488 
posticus,  488 

thyroideus,  488 
crureus,  248 
cucullaris,  199 
deltoid,  228 
depressor  ang.  oris,  181 

labii  inferioris,  181 

labii  sup.  alequo  nasi,  161 
depressor  oculi,  177 
detrusor  urinae,  532 
diaphragm,  217 
dilatator  naris,  179 
digastricus,  189 
erector  clitoridis,  551 

penis,  220 

spinae,  203 
extensor  carpi  rad.  brev.  235 

carpi  rad.  long.,  235 

carpi  ulnaris,  236 

coccygis,  206 

digiti  minimi,  236 

digit  or.  brevis,  258 

dig  it  or.  com.,  23r) 

digitor.  longus,  253 

indicis,  238 

ossis  metacarpi,  237 

pollicis  proprms,  2.'>t 

primi  internodii,  237 

sec.  internodii,  237 
flexor  accessorius,  261 

brevis  digiti  minimi.  240 
digiti  minimi  pedis.  262 

carpi  radialis,  232 
ulnaris,  233 

digitorum  brevis,  260 
profundus,  233 
sublimis,  232 

longus  digit,  pedis,  256 

longus  pollicis  manus,  233 
pedis,  256 

ossis  metacarpi,  239,  240 

pollicis  brevis,  239 
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pedis,  261 
loners,  256 
gastrocnemius,  254 
gemellus  inferior,  246 

superior,  245 
genio-hyo-glossus,  190 

liyoideus,  190 
gluteus  maximus,  244 

medius,  244 

minimus,  245 
itracilis,  251 
ireilcis  major,  457 

minor,  457 
hyo-glossus,  190 
iliacHs,  24.) 
uidrcator,  238 
mfra>spinati:<),  227 
iDter-costales  cxterni,  210 

interns,  210 
tnterossei  manoa,  £il 

pedis,  259 
nter-spinales,  206 
nter-transversales,  2bS 
ntra-costales,  210 
schio-covemoBUS,  2W 
larynx,  of  the,  468 
latissimus  dorsi,  199 
laxator  tympani,  459 
levator  anffi^i  oris,  180 

scapulae,  201 

ani,  222 

glandulsB  thyroid.,  ^'^i 
ibii  inferioris,  182 
superioris,  180 
sup.  alsBq.  nasi,  It) 

menti,  182 

palati,  194 

palpebriB,  177 
levatores  costarum,  20# 
lingualis,  191 
longissimus  dorsi,  203 
bngus  colli,  197 
lumbricales  manus,  240 

pedis,  261 
mallei  externus,  459 

internos,  459 
masseter,  182 
multifidus  spine,  206 
mylo-hyoideus,  190 
myrtiformis,  181 
naso-labialis,  180 
obliquus  abdom.  ext.,  212 

abdom.  int.,  214 

capitis  inferior,  205 
superior,  205 

oculi  inferior,  178 
superior,  178 
obturator  externus,  246 

internus,  245 
occipito-frontalis,  174 
omo-hyoideus,  188 
opponens  digit,  min.,  240 

pollicis.  239 
orbicularis  oris,  180 

palpebrarum,  175 
palaro-glossus,  192,  195 

pharyngeus,  195 
palinaris  brevis,  240 

longus,  232 
peclineus,  250 
pectoralis  major,  225 

minor,  225 
peroneus  Previa.  258 


MvacLBSr— continued. 

longus,  258 

tertius,  254 
plantaris,  255 
platysma-myoides,  186 
popliteus,  256 
posterior  auris,  185 
pronator  quadratus,  234  . 

radii  teres,  231 
psoas  magnus,  249 

parvus,  216 
pterygoideus  ext.,  183 

mt.,  184 
pyramidalis  abdom.,  216 

nasi,  179 
P3rriformis,  245 
quadratus  fcmoris,  246 

lumborum,  216 

menti.  181 
rectus  abdominis,  216 

capitis  ant.  maj.,  196 
min.,  196 

lateralis,  205 

post,  maj.,  205 
min.,  205 

femoris,  248 

oculi  externus,  177 

inferior,  177 

internus,  177 

superior,  177 

retrahens  aurem,  185 

rhomboidcus  major,  201 

minor,  201 
risorius  Santorini,  186 
sacro-lumbalis,  203 
sartorius,  247 
scalenus  anticus,  196 

posticus,  197 
semi-spinalis  colli,  205 

dorsi,  205 
semi-membranosus,  259 
semi-tendinosus,  251 
9erratus  magnus,  226 

posticus  inf.,  202 
sup.,  201 
soleus,  255 
sphincter  ani,  222 

internus,  222 
spinalis  dorsi,  203 
splonius  capitis,  202 

colli,  202 
stapedius,  459 
stemo-hyoideus,  168 

mastoideus,  186 

thyroideus,  168 
stylo-glossus,  192 

hvoidcus,  169 

fmaryngeus,  193 
avius,  226 
subcrureus,  248 
subscapularis,  226 
superior  auris,  164 
supinator  brevis,  237 

longus,  234 
supra-spinalis,  206 
supra-ppinatus,  227 
tempural,  162 
tensor  palnti,  195 

tarsi,  176 

tympani,  459 

vagine  fem.,  247 
teres  major,  228 

minor,  227 
thyro-arytenoideus.  488 
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epi£[lottideu8,  489 
hyuideus,  188 
libialis  anticus,  253 

posticus,  257 
tracnelo-mastoideuB,  204 
tragicus,  457 
transvereaJis  abdom.,  215 

colli,  204 
transversus  auris,  457 
pedis,  262 
perinei,  221,  223 
trapezius,  199 
triangularis  oris,  181 

Bterni,  211 
triceps  extens.  cruris,  248 

cubiti,  230 
trocblearis,  178 
ureters,  of  the,  533 
vastus  externus,  248 

internus,  248 
Sygoroaticus  major,  181 
minor,  181 
Muscular  fibre,  169 
Musculi  pectinati,  479 
Myolemma,  169 
Myoline,  171 
Myopia,  452 

N. 

Naboth,  ovula  of,  547 
Nagel,  Mr.,  researches  of,  528 
Nails,  472 
Nares,  444 
Nasal  duct,  456 

fosss,  442 
Nasmyth,  Mr.,  researches  of,  94,  511 
Nates  cerebri,  379 
Nerves. 

general  anatomy,  361 
abducentes,  401 
accessorius,  404 
acromiales,  412 
auditory,  403 
auricularis  anterior,  400 
magnus,  412 
posterior,  402 
brachial,  414 
buccal,  399 
cardibc,  407 
cardiacus  inferior,  438 
maenus,  439 
mcaius,  438 
minor,  439 
superior,  438 
cervical,  410 
cervico-facial,  403 
chorda  tympani,  402 
ciliary,  398 
circumflex,  420 
claviculares,  412 
coccygeal,  426 
cochlear,  404 
communicans  noni,  412 
peronei,  428 
poplitei,  429 
cranial,  393 
crural,  424 

cutaneous  ext.  brach.,  41( 
ext.  femoralis,  423 
int.  brach  ialis,  416 

minor,  416 
ncd  femoralis,  424 


Neb  VK3 — continued. 

post,  femoralis,  429 

spiralis,  419 
dental  anterior,  399 

inferior,  400 

posterior,  399 
descendens  noni,  409 
digastric.  402 
dorsal,  420 
eighth  pair,  404 
facial,  401 
femoral,  424 
fifth  pair,  396 
firat  pair,  393 
fourth  pair,  395 
frontal,  897 
gastric,  407 
genito-crural,  423 
glosso-pharyngeal,  404 
gluteal,  428 

interior,  428 
gustatory,  400 
Pypo-glossal,  408 
ilio-scrotal,  423 
inferior  maxillary,  399 
infra-trochlear,  396 
inguino-cutaneous,  423 
intercostal,  420 
intercosto- humeral,  421 
interosseous  anterior,  417 

posterior,  419 
ischiaticus  major,  429 

minor,  428 
Jacobson's,  404 
lachrymal,  397 
laryngeal  inferior,  407 

superior,  406 
lingual,  396 
lumbar,  422 
lumbo-sacral,  426 
masseteric,  399 
maxillaris  inferior,  399 

superior,  396 
'     median,  416 
moUes,  438 

motores  oculonim,  395 
musculo-cutan.,  arm,  416 

leff,  432 
muscuTo-spiral,  419 
mylo-hyoidean,  397 
nasal.  397 
naso-ciliaris,  397 

palatine,  435 
ninth  pair,  408 
obturator,  426 
occipitalis  major,  413 

minor,  412 
olfactory,  393 
ophthalmic,  397 
optic,  394 
orbital,  398 
palatine  anterior,  435 

posterior,  435 
palmar,  deep,  417 

superficial,  417 
pathetici,  395 
perforans  Casserii,  416 
perineal,  428 
peroneo-cutaneoas,  428 
peroneal,  431 
petrosal,  434 
petrusus  minor,  436 
pharyngeal.  405,  406 
phrenic,  413 
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plantar,  external,  431 
internal,  431 

pneuniogastric,  405 

popliteal,  429 

Dortio  dura,  401 
mollis,  403 

pterygoid,  399 

pudendalis,  429 

pudic,  internal,  428 

pulmonary,  407 

radial.  419 

recurrent,  407 

respiratory,  external,  415 

sacral,  426 

saphenous,  external,  430 
long,  425 
short,  425 

second  pair,  394 

seventh  pair,  401 

sixth  pair,  401 

spheno-palatine,  435 

spinal,  409 

spinal  accessory,  408 

splanchnieus  major,  441 
minor,  441 

stylo-hyoid,  403 

subcutaneus  make,  398 

sub'Occipital,  403 

subrufi,  438 

subscapular,  415 

superiicialis  colli,  412  > 

cordis,  438 

superior  maxillary,  398 

•Dpra-orbital,  396 
scapular,  415 
trochlear,  395 

sympatheticus  major,  433 

temporal,  399 

temporo-facial,  403 
malar,  400 

third  pair,  395 

thoracic,  long,  415 
short,  415 

thjrro-hyoidean,  409 

tibialis  anticas,  432 
posticus,  430 

trifacial,  396 

trigeminus,  396 

trochleoris,  395 

tympanic,  402 

ulnar,  418 

vagus,  404 

restibular,  404 

Vidian,  435 

Wrisberg.  of,  416 
Neurilemma,  361 
Nipple,  552 
Nodttlus,  382 
Nodus  encephali,  3f5 
Nose,  442 
Nucleus  OHtsb,  386 
NymphsB,  550 

O. 

CEsophngus,  6'J5 

Omentum,  gaatro-spleniCf  498 

{rreat,  498 
csser,  498 
Omphalo-mesenteric  vessels,  559 
Optic  commissure,  393 

thalami,  378 
Orbiculare,  os,  459 


Orbits,  90 

Ossicula  auditus,  458 
Ossification,  49 
Ostium  abdominale,  549 

uterinum,  549 
Otoconites,  466 
Ovaries,  549 
Ovula  Graafiana,  550 

Naboth,  of,    47 

P. 

Pacchionian  glands,  371 
Palate,  502 
Palmar  arch,  306 
Palpebra,  ^<53 
Palpebral  ligaments,  454 

sinuses,  454 
Pancreas,  526 
Panizza,  researches  of,  437 
Papillae  of  the  nail,  472 

of  the  skin,  469 

of  the  tongue,  467 

calyciformes,  467 

circumvallatiB,  467 

conicse,  467 

filiformes,  467 

fungiformes,  468 
Parotid  gland,  503 
Pelvis,  117 

viscera  of,  532 
Penis,  536 

Pericardium,  475  , 

Perichondrium,  46 
Pericranium,  46 
Periosteum,  46 
Peritoneum,  497 
Perspiratory  ducts,  474 
Pes  accessorius,  37 

anserinus,  401 

hippocampi,  376 
Petit,  notice  of,  452 
Peyer,  notice  of,  513 
Peyer*s  glands,  513 
Phalanges,  113,  128 
Pharynx,  504 
Pia  mater,  371 
Piffmentum  nigrum,  448 
Pillars  of  the  palate,  503 
Pineal  gland,  379 
Pinna,  456 
Pituitary  gland,  384 

membrane,  445 
Pleurae,  495 
Plexus,  aortic,  441 

axillary,  414 

brachial,  414 

cardiac,  440 

carotid,  436 

cavernosus,  436 

cervical,  anterior,  411 
posterior,  413 

choroid,  375 

cceliac,  440 

coronary,  439 

gangliformis,  401 

ffastric,  440 

hepatic,  440 

hypogastric,  442 

lumbar,  419 

mesenteric,  inferior.  441 
superior,  441 

oesophageal,  404 

pharyngeal,  402 
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phrenic,  441 

proB'atic,  340 

pteiygoid,  330 

pulmonary,  403,  439 

renal,  441 

sacral,  424 

solar,  441 

spermatic,  441 

splenic,  441 

submaxillary,  397 

supra-renal,  441 

uterine,  341 

vertebral,  437 

vesical,  341 
1  >v»  semilunaris,  455 
PliciB  longiiudinales.  509 
Pncumogastric  lohule,  383 
Polypus  of  the  heart,  476 
Pomum  Adami,  485 
Pons  Tarini,  385 

Varolii,  385,  389 
Pores,  471 
Portal  vein,  349 
Portio  dura,  401 

mollis,  403 
Porus  opticus,  446 
Poupart*8  ligament,  212 
Prepuce,  536 
Presbyopia,  452 
Processus  e  cerebello  ad  teatet,  I 

clavatus,  386 

vermiformes,  384 
Promontory,  460 
Prostate  gland,  534 
Prostatic  urethra,  538 
Protuberantia  annulaiis,  385 
Pulmonary  artery,  494 

plexuses,  494 

sinuses,  480 

veins,  351 
Puncta  lachrymalia,  455 

vasculosa,  373 
Pupil,  448 

Purkinje,  corpuscles  of,  45 
Pylorus,  506 
Pyramid,  460 
Pyramids,  anterior,  ^86 

posterior,  380 

ofWistar,  72 

R. 

Raphe,  corporis  callosi,  373 
Receptaculum  chyli,  359 
Rectum,  513 
Regions,  abdominal,  496 
Refl,  island  of,  383 
Respiratory  nerves,  495 

tract,  388 
Rete  mucosum,  471 

testis,  543 
Retina,  449 
Ribs,  101 

Ribes,  ffan^IioD  of,  433 
Rima  glottidis,  488 
Ring,  external  abdominal,  213 

femoral,  278 

internal  abdominal,  271 
Rugse,  510,  546 
Ruysch,  notice  of,  449 

8. 
Hftoculus  communis,  465 


Sacculus  laryngis,  490 

proprius,  465 
Salivary  glands,  503 
Saphenous  opening,  273 

veins,  344 
Scala  tympani,  463 

vestibuH,  463 
Scarf-skin,  430 
Scarpa,  notice  of,  456 
Schindylesis,  83 
Schneider,  notice  of,  445 
Schneiderian  membrane,  445 
Sclerotic  coat,  445 
Scrotum,  540 

Searle,  Mr.,  researches  of,  483 
Sebaceous  glands,  470 
Semicircular  canals,  452 
Semilunar  fibro-cartilages,  161 

valves,  480 
Septum  auricularum,  478 

crurale,  273 

lucidum,  376,  389 

pectiniforme,  537 

scroti,  540 
Serous  membrane,  structure,  501 
Sesamoid  bones,  129 
Sheath  of  the  rectus,  216 
Sigmoid  valves,  480 
Sinuses,  structure,  337 
Sinus,  aortic,  480 

basilar,  340 

cavernous,  340 

circular,  340 

fourth,  339 

lateral,  339 

longitudinal,  inferior,  339 
superior,  338 

occipital,  anterior,  339 
posterior,  339 

petrosal,  inferior,  340 
superior,  340 

pocularis,  539 

prostatic,  539 

pulmonary,  480 

rectus  or  straight,  339 

rhomboidalis.  379 

transverse,  341 

Valsalva,  of,  480 
Skeleton,  49 
Skin,  468 
Skull,  58 

Socia  parotidis,  503 
Soemmering,  notice  of,  450 
Soft  palate,  502 
Spermatic  canal,  271 

cord,  540 
Spheno-palatine  ganglion,  435 
Spigel,  notice  of,  518 
Spinal  cord,  389 

nerves,  409 

veins,  348 
Spleen,  526 

Spongy  part  of  the  urethra,  53f 
Stapes,  458 
Stenon,  notice  of,  503 
Stenon's  duct,  503 
Stomach,  505 
Striae,  medullares,  376 

muscular,  169 
Sub-arachnoidean  fluid,  371 

space,  371 

tissue,  372 
Sublingual  gland,  504 
Submaxillary  gUind,  503 
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Substantia,  cinereai  373 

perforata,  333 
SudoriferooB  ducts,  471 
Sudoriparous  glands,  471 
Sulcus  hepatis,  518 

lonffitudinal  cords  spinal.,  391 
Supercilia,  453 
Superficial  fascia,  264 
Supra-renal  capsules,  527 
Suspensory  ligament,  liver,  516 

penis,  536 
Sutures,  83 
Sylvius,  notice  of,  372 
Sympathetic  nerve..  438 
Symphysis,  130 
Synanhrosis,  130 
Synovia,  137 
Synovial  membrane,  136 


Tapetum,  449 

Tarin,  Peter,  notice  of,  374 

Tarsal  cartilages^  453 

Tarsus,  124 

Teeth,  92 

Tendo  Achillis,  254 

oculi,  175 
Tendon,  169 
Tenia  hippocampi,  T*^ 

semicircularia,  374 

Tarini,  374 
Tentorium  cerebeUi.  K9 
Testes  cerebri,  379 
Testicles,  540 

descept,  561 
Thalami  optici,  378 
Thebesius,  notice  of,  \'i7 
Theca  vertebralis,  3dy 
Thoracic  duct,  359 
Thorax,  475 
Thymus  gland,  556 
Thyro-hyoid  membrane,  467 
Thyroid  axis,  298 

canilugo,  485 

glaod,  492 
Tod,  Mr.,  resoarchet  of,  457 
Tongue,  467 
Tonsils,  503 

cerebelli,  381 
Torcular  Herophili,  339 
Toynbee,  Mr.,  researches  of,  530 
Trachea,  491 
Tractus  motorius,  391 

opticus,  390 

spiralis,  463 
Tragus,  456 

Triangles  of  the  neck,  188 
Tricuspid  valves,  479 
Trigone  vesicale,  534 
Trochlearis,  178 
Tuber  cinereura,  385 
Tubercula  quadrigemina,  380 
Tuberculum  Loweri,  478 
Tubuli  lactiferi,  552 

seminiferi,  .VI2 

uriniferi,  529 
Tunica  albucinea  oculi,  445 
testis,  542 

erythroides,  541 

nervea,  446 

Ruyscbiana,  449 

vaginalis,  542 
oculi,  445 


Tunica  vasculosa  testis,  542 
Tutamina  oculi,  453 
Tympanum,  456 
Tyrrell,  Mr.,  researches  of,  268 
Tyson's  glands,  536 

U. 

Umbilical  region,  496 
Urachus,  582 
Ureter,  530 
Urethra,  female,  544 

male,  537 
Uterus,  546 

Utriculus  communis,  465 
Uvea,  447 
Uvula  cerebelli,  383 

palati,  503 

vesica,  534 

V. 

Vagina,  545 
Vallecula,  371 
Valsalva,  sinuses  of,  480 
Valve,  arachnoid,  370 

Bauhini,  510 

coronary,  478 

Eustachian,  478 

ileo-cascal,  510 

mitral,  481 

pyloric,  510 

rectum,  of  the,  511 

semilunar,  480 

Tarin,  of,  372 

tricuspid,  478 

Vioussens,  of,  370 
ValvulsB  conniventes,  510 
Varolius,  notice  of,  385 
Vasa  efierentia,  543 

lactea,  358 

lymphatica,  35/ 

pompiniformia,  543 

recta,  543 

vasorum,  281 
Vasculum,  aberrans,  543 
Vas  deferens,  540 
Vsiifs,  334 

structure,  335 

angular,  337 

auricular,  337 

axillary,  343 

Bzygos  major,  348 
minor,  348 

basilic,  342 

cardiac,  349 

cava,  inferior,  346 
superior,  345 

cephalic,  343 

cerebellar,  338 

cerebral,  338 

coronary,  349 

corpora  striata,  374 

diploe,  337 

dorsalis  penis,  346 

dorsi-spinal.  348  • 

emulgent,  347 

facial,  336 

femoral,  344 

frontal,  336 

Galeni,  338,  377 

gastric,  350 

hepatic,  348 

iliac,  345 
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innominata,  345 
intercostal,  superior,  348 
jugular,  341 
lumbar,  347 
mastoid,  337 
maxillary,  internal,  337 
median,  343 

basilic,  343 

cephalic,  343 
medulli-spinal,  349 
meningo-rachidian,  342,  348 
mesenteric,  inferior,  349 

superior,  349 
occipital,  337 
ovarian,  347 
parietal,  339 
popliteal,  344 
portal,  349 

profunda  fcmoris,  344 
prostatic,  346 
pulmonary,  351,  495 
radial,  343 
renal,  347 
salvatella,  342 
saphenous,  external,  344 

internal,  344 
spermatic,  347 
spinal,  348 
splenic,  350 
subclavian,  343 
temporal,  337 
temporo-maxillary,  33? 
Thebesii,  349 
thyroid,  342 
ulnar,  342 
uterine,  346 
vertebral,  341,  948 
vesical,  346 
Velum  interpositum,  377 
medullare,  380 
pendulum  palmti,  502 


VenaB  comites,  339 

Galeni,  378 

▼orticosaa,  448 
Ventricle  of  Arantius,  380 
Ventricles  of  the  brain,  378 

fifth,  376 

fourth,  379 

lateral.  373 

third,  377 
'  oftheheart,  479,  481 

of  the  larynx,  490 
Vermiform  process,  382 
Vertebral  aponeurosis,  200 

column,  50 
Veru  montanum,  539 
Vesiculs  scminales,  535 
Vestibule,  462 
Vestibulum  vagine,  551 
VibrisssB,  453 

Vidius,  Vidus,  notice  of,  435 
Vieussens,  notice  of,  380 
Villi,  512 

Vitreous  humour,  451 
Vulva.  550  ^ 


Wharton,  notice  of,  468 
Wharton's  duct,  504 
Willis,  notice  of,  368 
Wilson's  muscles,  2211 
Winslow,  notice  of,  9^ 
Wistar,  pyramids  ot,  731 
Wrisberg,  nerve  of,  416 


Zinn,  notice  of,  450 
Zonula  oiliaris,  450 

of  Zinn,  450 
Zygoma,  64 


CATALOGUE 


Of 


BLANCHARD  &  LEA'S 
MEDICAL  Am  SUEGICAL  PUBLICATIOM. 


TO  THB  IffiDICAL  PROFESSION. 

In  submitting  the  following  catalogue  of  our  publications  in  medicine  and  the 
collateral  sciences,  we  beg  to  remark  that  no  exertions  are  spared  to  render  the  issues 
of  our  press  worthy  a  continuance  of  the  confidence  which  they  have  thus  far  enjoyed, 
both  as  regards  the  high  character  of  the  works  themselves,  and  in  respect  to  every 
point  of  typographical  accuracy,  and  mechanical  and  artistical  execution.  Gentlemen 
desirous  of  adding  to  their  libraries  from  our  list,  can  in  almost  all  oases  procure  the 
works  they  wish  from  the  nearest  bookseller,  who  can  readily  order  any  which  may 
not  be  on  hand;  and  who,  as  well  as  ourselves,  will  be  happy  to  answer  any 
inquiries  as  to  piloe,  &c. 

BLANCHARD  &  LEA. 

PifiLADELPHiA}  Novcmbcr,  1854. 


TWO  MEDICAL  PERIODICALS,  FREE  OF  POSTAGE, 

FOR  FITE  DOLLARS  PER  A1V1V1JIII. 

THE  AMiJfelCAN  JOURNAL  OF  THB  MEDICAL  SCIENCES,  subject  to 
postage,  when  not  paid  for  in  advance, |5M 

THE  MEDICAL  NEWS  AND  LIBRARY,  invariably  in  advance,      -        -      1  00 
or,  BOTU  PERIODICALS  fumishcd,  FB££  OF  POSTAGE,  fot  Fivo  Dollars  remitted 
iu  advance. 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 
Edited  by  ISAAC  HAYS,  M.  D., 

IS  ntiblished  Quarterly,  on  the  first  of  January,  April,  July,  and  October.  Each  number  contains 
at  least  two  hundred  and  eighty  large  octavo  pages,  appropriately  illustrated,  wherever  neoe»Kary. 
by  engravings.  It  has  now  been  issued  regularly  for  a  period  of  thiktt-five  years,  during  a  quarter 
of  a  century  of  which  it  has  been  under  the  control  ot  the  present  editor.  Throughout  this  long 
i«pace  of  time,  it  has  maintained  its  position  in  the  highest  rank  of  medical  periodicals  both  at  home 
and  abroad,  and  has  received  the  cordial  support  of  the  entire  profewion  in  this  country.  lu  list  of 
Collabonitors  will  be  found  to  contain  a  large  number  of  the  most  distinguished  names  of  the  pro- 
K;»sion  in  every  section  of  the  United  States,  rendering  the  department  devoted  to 

ORIGINAL    COMMUNICATIONS 

fiill  of  varied  and  important  matter,  of  great  interest  to  all  practitioners. 

As  the  aim  of  the  JoumaU  however,  is  to  combine  the  advantages  presented  by  all  the  diflerent 
varieties  of  periodicals,  in  its 

REVIEW    DEPARTMENT 

wHI  he  found  extended  and  impartial  reviews  of  all  important  new  works,  presenting  subjects  of 
novelty  and  interest,  together  with  very  numerous 

BIBLIOaRAPHICAL    NOTICES, 

in<Muding  nearly  all  the  medical  publications  of  the  day,  both  in  this  country  and  Great  Britain,  with 
a  choice  selection  of  the  more  important  continental  works.    This  is  followed  by  the 


BLANCHARD  {t  LEA'9  MEUIOAL 


QUARTERLY  SUMMARY, 

boin^ftvery  full  and  complete  nb^triict,  methotlically  arranged,  of  the 

IMrKOVE!UE!JTS  AMI  DISCOVEBIES  U(  TITE  nEDICll  SCIENCES. 

Thjf  <lcpartniei>t  of  Ike  Journnli  «^  finportnnt  1o  the  procti^rriR  phy*«iciun^  i»  ihe  otjoct  ofesp< 

car,- .  f.  ii,.- .-.ft  ..I  «i,t»  ^tlilor^     ll  i:«  elii}*»»(if  ^ '— *  " '  '-   Jd;...,,!  i i.    *w..-  .....i.., 

lh<  '  rr»der  in  pctriitiil  or 

lull  '^l  olull  obKefViitiontt, 

tiiedjrul  ^vR'iiiv.     The  \cty  exlvn^ive  nrraii^'  nn-nt-*  o1  iln'  [►uMk^h^T*'  urr  >ufh  »i5  lu  tiilurd  lo  I 

#dlilar  iMimptfte  rniileriala  for  ihi»  purpi»»et  u^  he  luU  only  rvgtjitrly  receives 

ALL  THE  AMERICAN  MEDICAL  AND  SCIENTIFIC  PERTOmCALS. 

but  mUr*  twen<v  *^t  thirty  o{  th»»  more  important  T^rmMU  i"«iti*Hl  in  Orf^fii  l^ritftin  Br*«l  on  the  0>6ti> 

nen                                                or  in  u  <s>u  nhnfjmrxoi 

t'Ti                                                .nitoihepi  worlUr 

Ar                                                     nhioh  Imn  ,(  i*tiin«  anrf 
Hcfi(i)'  jfiurvbs'v  111  lliQ  9ubM:;rjpfioa  li?>t}  wliieii  rvuiJerA  il  niivt^ 
tniiniftl,  lo  tiinlfe  fciiown  thf  ir  wjs-h***  at  an  farlv  dnv.  in  ortJer  to  ; 


;y  op  ma% 


it  hu<i  occupied  for  60  long  a  perh>d, 

By  mttnmct  to  Ibe  tprrT>«^  it  will  be  »c«ii  that,  in  aildilion  to  tliiA  lam  Amount  4)(  tiJu«I>I«  t«^ 

IkOCQiniM^nlitledj  wiilrtmi  TurtKer  ctiargif,  to 

THE  MEDICAL  NEWS  AND  LIBIURT. 

•  Blcmtii)f  ^^riodirul  of  ihJrfy-two  Im-jft^  oHmvo  p«ff«»i*,     Itii  •♦Nkws  DKrARTHrrr**  [ 
<Wf  pent  in  format  ion  of  the  dHy,  \vV               I    ,  ^Vi:PAfiTXBNT^' it  devoted  to  pfcueiitififi  ^ 

iird  w<»fti  «a  rarinus  hraiit  bc»  <  .  few  yeafi,  tiibvoribert  hnrt  ibns  reoelvidv 

wittKiWtezfMMi^,  the  roltuwing  u  td  through  it»  oolunMii :— ^ 

WATSON'S  iLECTlTRES  ON  THi:  PRACTICE  OP  PHySlC. 

TODD  AND   \ 

721  p»ft?ft  >*  .  ,  ' 

NVEST^S  LECTUBbti  UN  THE  UmEAaES  OF  INFANCY  AND  CUILDHOOD. 
MALGAIGNE'lS.OFEttATn^  SURGERY,  with  wixnl-cutJi,  umi  ^ 

iSlMON'S  LECTU4t£S  ON  GENERAL  PATHOLOGY, 

While  the  yirur  1834,  prt^seiits 

BENNETT  ON   PULMONARY  TUBERCULOSIS, 
SEA^trrinitXT  ii.lustratkd  on  wooc. 

AND 

WEST  ON  ULCERATION  OF  THE  OS  UTEBI, 

To  !.<?  f.i  lowed  in  IS/i'f  by 

1  VALBBLE  W(HtK  ON  A  PRACTICAL  DEfAKTMENT  OF  MEDICAL  SCIBStTt 

It  mU  thus  be  »ei!n  (hat  for  tbe  »miU  fitni  iil  FIVE  I^lbLLARS^  paid  \n  B<Srmic«|  lite 
wUl  otrtiuii  »  Q'Hirtcrly  *i*k1  a  Moulbly  peri<Kliml^ 

£MBR/^CI)V€  k%mi  mum  HUKDRID  LARQE  OCTf^VO  PK^iS. 

n>«il«dio  »ny  iprt  of  the  United  ^iiit«f«i  free  of  wi»\m. 
Tbcpen^ry  ikvorable  terfu«  •?«  i*uvv  pitrt'ented  Uy  lue  iiubli  stuff  ft  with  lUu  Vifw  vif  rt-mi 


ilifficuUie-'  «tiid  otijeelJonH  Ici  «  full  mkJ  cxlendtnl 
fvery  lucmber  oi  ttic 


^rum  \hroue\uAii  tilt'  i 


Hfluiniiblr 

4||>(>f1 


wlio  do  not  pay  la  Advance  will  bear  in  mind  that  tlifir  mhwrtptiftil  <€TH9 
s:.  4.,  fh',  T.,,ir^tTnl  onlv,  without  i1m*  Newts  end  (lift  1 1  hey  wiil  tw  at  iWes 
emch  tiMmiytsr,    The  advuiiage  of  a  mmitiaooe  wben  4 

lA  ftu  oa»e  teot  wUh^ui  ad\-asiett  jwysMalt  Ha  i 


duh 


i :  1-1  Um9  {MiMi«hen  wtU  oow  take  the  riak  of  rrmttliaaeae  ly  ■ 
liMv,  a  certificate  irum  the  «uh«criber^a  Puotiuatier^  that  the  money  ^ 


1^  1  uua^  itT  par  oi  ine  mihacnlh<ii*>  ]iila«e  of  rea^deooi*  nMwirH  in  payment  of 

Addfeas  BLANCILARD  de  LEA^ 


i 


AKD    SCIEKTIFIC    PUBLICATIONS. 


ANALYTICAL    COMPENDIUM 


OF  MEDICAL  SCIENCE,  conhiiningAiiiitoniy,  Physiology,  Surgery,  Miilmfery, 

Cliecii'^rry,  Materia  Medii^at  TLcnipeuuc?^,  ntid  Praclice  of  Mt'Jitiiie.  By  Joii.v  Nsill,  M.  D., 
anrl  F.  G,  Smith,  M,D.  i*«?cond  and  enlurfjed  edition,  one  ikick  volume  royul  12mQ.  of  over 
1000  pttges  wiih  350  ill ui*tra lions.    E?*  i^e  NkilL- 


ABEL  (F.    AJ.    F,  C.S. 

ProfcMor  of  Cbcniitlry  ia  tlie  Royal  Military  Acmlfniy,  Woh^IwIcU. 

AUD 

C.    L.    BLOXAM, 

Forirwrly  Ftml  AtninNiU  wt  tlii;  Rtiyul  CoKpge  of  Cbcmietry. 

HANDBOOK  OF  CHEMISTUV,  Theoreticul,  Priiciieal,  and  Technical,  with  a 
Recommondatory  Preface  by  Dr.  Hofmakh,  In  ofle  Iftrge  octavo  volume  of  6(12  puge»,  with 
illU"«trationft.     {Now  Ready.) 

Tttere  \i'ni  stiH  wanLiDcr  HOine  bnnk  which  ehr>uld  who  i^soh^rs  in  pt]r«rje  for  liiniiicir  n  ntendv  tenrck 
iil4  tlio  Toung^  aanlyucal  chemist  Itipiu;^)!  nEl  Die  intu  Iho  ohem  rnl  niv'tprjes  of  crrallou.  F'or  diicit 
ihn>;f-f;  nf  fhf>  Bcience.    The  "•  Handboftk^NH  Mraura      ii  (ttiul**«t  thu  '  llninlb"H)k^  will  I't^n't'  un  txc*elt«nt 


1 

•an'  Inntruction  in  chcinicnl  nmaq^puhainti,  a  concise  micMl  MaDJpulations*  *o  vnlunldc  ni  the  tune  ff  il« 

&cr*<Mj]it  [■ft^'^nririil  chrmiHtry  nit  far  aa  it  !•  itivriilrpd  publicntitMi.     Beyond   Ihia,   tht)   iniporhtiiec  of  i]i« 

IT  iH'MSiif  lhelriborutnr)%aDd  ]ti»ily,  qunli-  work  is  iQcrcii»cd  by  Uie  lulr^Mtuetiouof  tnucb  nf  the 

\  I  icititutive  nniiiy5is.     It  niLi&t  bu  utidcr*  tpctmical  chcinislry  of  tli«  inuaufuctory.^'— Al/if- 

jii  lis  iaa  Wtuktittcdrorlliceurui^at  Btudcnt,  ncrvm. 


save  in  Ui«  brief  Prtrfdce.  *'  Tl«e  p rc- 
L>.  a  vynopaii  t^f  lEicir  (the  ;iuUtorii')  ex* 
111  Imbtjralory  tcaehini^  ;  it  jjiveB  the  necei- 


guide^^  BiDce  be  Will  find  tn  it,  !!  ii*9  nioit 

opprnycO   modti  »rf  niMjIyticul  n,  bul 

il<^teripru)iis  of  the  apparuius  ui  .  it^ii  eufli 

inonipoilatury  deiuifa  aft   rfiiderrnt  l-\ii!iiJriv*H  *  Cbc- 


ASHWELL   (SAMUEL),   M,  D. 
A  PRACTICAL  TREATISE  ON  TOE  DISEASES  PECITLIAR  TO  WOMEN. 

KJiistratud  by  Case?  derived  from  lloi^pilal  and  Private  Practice.     Wiih  Additions  bvPAUL  Bkck 
iM.  D.     Seoood  Amertdiii  editioQ.     In  oae  octavo  volume,  of  520  Dain*!^.  ' 


GODDAftD, 


Seoond  Amertcmi  editioa.    In  oiae  octavo  vol lUDCf  of  520  pugeii. 


ARNOTT   (NEILL),  M.  D, 

ELEMENTS  OF  PHYSICS j  or  Nutural  Philosophy,  aeneral  and  Medical 
Written  for  universal  tn^,  ia  pluiu  or  Mon-technic«l  langungo.  A  new  edition,  by  Isaac  Havs, 
M.  D.    Complete  in  one  octavo  volume,  of  484  pa^Si  with  about  two  hundred  iJiuatrntious, 


BENNETT   (J,    HUGHES),    M.  D.,    F.  R.  8.  E», 

ProfcAftor  of  Clinical  Medicine  ia  llic  Uuiveraity  of  Edinburghf  ^c. 

THE  PATHOLOGY  AND  TREATMENT  OF  PULMONARY  TUBERCU- 

LUStS,  and  on  ibe  Local  Medication  of  Pharynge&l  aud  Larynpt^al  Bi^euJ^ej*  ff cc|Uent]y  mi^takea 
fijf  or  a>*iLK'iiUt!d  with,  Piitbifsis.  lu  one  iiand^ome  octavo  voltuiie^  wjtb  bettuijtiil  wood-cul^. 
{Now  Ii(ady.) 

Haw  it  may  be  mnit  effectually  carried  into  prac-  |  The  elegant  little  ireatiiie  before  ui  ihnwa  how 
lice,  rtur  rt'uderB  will  l<3ani  ixomUt,  BenaettVs  pagWj  |  faillifolly  and  inlclliBrerntly  these  invtitigntioiii  have 
csjjroiuUy  from  ihe  himtorlci  of  the  yttluftbleamf  fti- J  been  ninrBued^  and  liow  BOctMafully  th«  rjulhor^s 
ttfrrwtiug  euH»  wbif'b  lie  fet?ord».  fnde«d,  if  the  an-  atadies  bave  renuUed  inckiknng  up  mm^  <*f  tbe  njv»t 
tbor  liud  only  repnrl«:d  thr#e  cu«eii  he  would  have  doubcfoL  poiau  nnd  cimtiictiiig  doctrines  ititbertu 
benefited  hiaprofewjion,  and  drier vedouf  tbani^a.  Aa  enterbnitied  in  reference  to  Uie  Littoryond  treatment 
i\  t«,  however,  hi*  whole  volunui  it  bo  replete  with  of  puhnouan^  tubrrcubiaia  — >V.  Y.Journni  of  Med i- 
valuabt«  niiittor>  that  wc  feel  bound  to  recommend  cai  and  Volten«rai  Scwncff  March,  1531. 
our  rc«deri,  one  und  Oill^  to  p«rti8e  ii, — Ltnid.  Lnnett,  1 


D. 


BENNETT   (HENRY),  M, 
A  PRACTICAL   TREATISE    ON   INFLAMMATION  OP  TOE  UTERUS, 

ITS  CERVIX  AND  APPENDAGES,  and  on  it?*  connection  wiib  rtejine  UiM;a-*.e.  Fourth 
American,  from  the  tbird  and  revised  Londoii  edilioii.  In  oaeneal  octavo  volume,  of  430  pogee^^ 
with  wood*cuts,  {Now  Ktoilif.) 
I  Thi$ edition  will  be  found  maieriBlly  improved  over  its  predecojisopwi  ibeutithor  huving  carefully 
evii^cd  it,  and  inado  eo»;*iderabIe  adrlttionii,  aiuouniicig  lo  about  seventy-five  pagea. 
Thii  edition  bai  boea  curefiilly  r^vi««d  nnd  niterecl,  that  the  bulk  of  the  pri}fe«iion  ara  not  fully  nlive  lo 
iui'1  vurjoiifl  ndciitions  have  been  made,  which  render  the  imiKjnnnceand  ffeqnt'pcy  of  thediacaaeof  which 
CIO,  nnd,  if  puaathle,  more  worthy  of    ii  liski'fi  cc^nizatice.    The  prca^ntedjEion  ia  ao  much 


idei 
I  (  recintion   in   which  it  ia  held  by  the  [ 

I  :<  salon  thfou^hont  the  world.     A  copy 

ell'  'III   I'c  in   the  p-oiseaaioa  of  every  nhysicinn, —  | 
ChntUitan  Med,  Journal  and  lltvuvf^  March,  ISCMi.  ! 

We  afft  firmly  of  opinion  that  in  proportion  ua  n 
|(Oowletl;k*e  nf  uterine  diutuiva  het-omca  more  appre- 
ciated, thia  work  will  be  pnrporLioHubly  e^tttbhahed  | 

1  A  text*boi»k  in  the  prolti&aion. — Tki.  Lant€i. 

\Vbei»,  a  few  ycara  bftck,  the  firit  edition  of  th« 

P^^retent  wrtrk  w>i»  iiubliahed^  the  &ijfjjfct  wai  one  til« 

luual  rnttfely  unknown  to  the  ob«tctric*at  celebrjiiea 

of  l,be  <}ay  (  and  eren  now  wc  haw  rcnaou  to  know 


eulurffed,  ftliercd^itnd  imp  roved » that  it  cjin  acurccly 
be  omaidered  the  inine  work. — Df.  KatiJkmg'a  Ai>- 
itratt. 

Few  work!  iitue  fr<im  the  roedical  praaa  livhich 
are  at  once  original  and  finiund  indircirine  ;  butaneh, 
we  feel  naaur«.'d,i»  the  admirable  tr^aliae  now  before 
Dt,  The  jmj>ortMnt  practical  precepta  which  ihn 
■utbor  inculcatca  nre  all  rigidly  deduced  from  facta. 
.  .  .  Every  p^ge  of  the  book  ia  g<KKl,  nnd  emineativ 
practical.  .  .  .  i^)  far  as  we  knttw  and  tuclicvc.it  la 
the  beiai  work  on  the  subject  of  which  it  truLti.— 
MoniKly  Journal  of  M*dical  Scunct. 


8LANCHARD  dc    LEA'S  MEDICAL 


BEALE  (LIONEL  J0HN1,  M.  R.  0.  S.»  iLC. 
TUB   LAWS   OF    HEALTH    IN   RKLATION   TO    MIND   AN1>   BODY. 

A  t^rJ^»  of  I^uetii  from  ma  old  rmulitiiMier  1o  u  Pttlr«tit.     In  cute  htintlfofUd  voluiuo,  n>ywl  12aia^, 
•xIrH  di»tii, 

BrLLING   (ARCHIBALD),  M.  Q, 
THE  PRTXCTPLIvS  UF  MEDICINE.     Sei-tmd  AmcricHu,  from  the  Kfti  wl 

Tmnn.v.Hl  I  .nv|«>n  edjtii^n.    In  one  hiandj^ome  octavo  rolumet  cxita  cloth}  290  ptfvss. 


BLAKI5TON   (PEYTON),  M.  D,,  F.  R 
PRACTICAL    OBSERVATIONS    ON    CERTAIN 

(?H(:sT,  Mild  on  llio  Principtci*  of  Au»cuU»tiaci.    In  ouo  volume^  t.. 


l]8    OF    TUX 


.  I. 


BURROWS   (GEORGE),  M.  D. 
fON  DISORDERS  OF  TUE  CEREBRAL  CIRCULATION,  and  oa  Ums  CW 

pecttuii  bctweca  the  Aflbcliuiis  of  Uie  Bmin  mid  Di>4*u!*eA  oi  th*-  lleort.    In  i 
ooltired  ^ilates^  pp.  21t^. 

BUDD  (GEORGE),  M.  D.,  F,  R.  3., 
^ON  DISEASES  OP  THE  LIVER.     St^cmd  Ar 

rnlarsscd  Lomlon  oditian.     In  on«  very  hnndftomc  ot^iivo  v. 

pfilte>,  uilJ  tiutisLTotin  woi>d-cutH.     pp.  4ti8;     Neweditum  .., 

The  rrpifltitinn  which  thi»  work  has  oblaininl  u«i  a  fiiU  ,|  trcotiM*  •  mt  oil, 

of  (li»eflr*ffl  will  noi  be  diminiKbed  bv  this  improved  nnd  >  non*    Ij  hu  mlly  i 

l^fhoriMi^hty  rt.'Vi''«'d  by  ilu-  niithor;  the  mim^>cr  of  pliitei^  hu*  bcca  mcr«ae>od,  and  ti*c  jwi>lc  of  ll*  I 
chunieal  i^xi^cutjoa  will  Ih;  Ibiuid  iiiutcriBUy  uopruvcd. 

TUc  full  clijreai  wc  h»ve  ffivfu  <if  th*!  nrw  matbrr     v  '     '  i,.,««rtf 

inVf»>tlijc«.'*l  iii«'»  (U»i  |>rc3iin.'iu  vlum**,  in  evi'lince  of     '  ml  It 

Otc  vnlup  \vf  plno?'  (»ii  iL     Til"  f*tct  llt'tt   'ti'-  prMfr»- 
•»on  1i  f  ri  apconil  eiltijtin  cuib 

»iipj>  re  m,  he«r<(  h*>n  .my 

\}%i*  ji*  Foi   nuuiy   yi  <>WV» 


For*  inn  Mtdito-ChitHtgHtU  iUvitta^ 


6USHNAN  (J.  SJ,    M,  D* 
THE  PnYSIOLOGY  OF   ANIMAL  AND  VICUETABLE   LIFE;  a  PopaS 

nilittu  ofthe  izrcRt  de|wriimmt»  of  llitnian  Knovvtedgr.     la  owe  handsome  royu!  I2tiii».  voluims 
with  ovar  one  himda^d  itlu^trution*''. 
^      Though  casit  io  a  popular  fi»rm  and  muuiirr»  itiift  work  i»  Iba  prodnutioii  6f»  fonit  t»r  -rieooe,  aod 

f*  rowiittt  it*  siibjecl  in  ii*  Ulesi  dcvt'lupiacnt,  Uti»*.'d  on   Irtdy  Hjlenlitic  hdH  ruicip]<jpu 

t  limy  therefore  be  consulted  wlili  iiiirrc^t  by  titoisc  whti  wUh  la  oblniii  ma'  ^l^  nsd  lU 

«  wry  low  price,  a  rtsuiue  ot  ihc  pix-fcLiit  sitaie  t4  ariimul  oiid  ve>rciublt5  phVfK"  -;> . 

BLOOD  AND  URINE  (MANUALS  ON). 
LBT  JOHN   WILLIAM   GRIFFITH,  G,  OWEN   REE8E,   AND  ALFRKD 

MAKKWI(;K.     One  ihnk  voUimej  royd  12mo,,  extra  cloth,  with  plale.^.     pp,  WO. 

BROOrE  (StR  BENJAMIN  C.>,  M.  D.,  iic. 
OLIOTCAL  LECTURES  ON  SURGERY.     1  vol  Svd.,  cloth.     1550  pp. 

vr  thk  samk  AuraoB. 
SELECT  SURGICAL  WORKS,  1  vol  8vo.  lc?» titer,  oonUioio^  Oliuical  Lwivnt 

•o8urgerj%  Oi-^ea^e*  of  the  Joiulii,  ttnd  DiseawM  of  the  Urinary  Orfriuiii. 


I 


BIRO  (QOLDINQ),  A.  M.,  M.  D.,  ^c. 
URINARY     DEPOSITS:     THEIR     DLA-  PATHOL OGY,    ANP 

THEItAPKUTICAL  INDIL^ATIONS.    A  newond  ^:.'nrui.,  u,my  lU,^  In  t  imprim^ 

Itoni'.uii  tiditioii*     With  uver  ^ixiy  ill iJi»traUon8.     In  otio  royiiJ  12uio.  vt*!  i 

T^**  n«*tr  fHTjf(r»n  of  De*  Hifcra  work,  thoujfh  n*»t  I  mtltsiof  «!nvm»  •^(f^rnp^rtf 
r  ;<%  hni   tie^n  j^rejitty  mndffiert,  and  '      «fi> 

ncn.     tt  fi4>w  preni'Uiti,  iit  ii  euim-  I* 


IL  mil  MCHrcely  br  n^eeiiuiry  fi«r  na  t«t  Miy  anything 
^til  the  mcriln  ni  Ouii  weiNknown  TrcatiRit^  wliicti  kp 
'^adruKohly  ^riiigt  iat^i  praetje«t  apptie«U»a  the  re- 


JJ.  Jk^-L  iiiirteijr»i^tW  fi*i. 


ELEMENTS  OF  NATURAL  PHILOSOPHY;  Mng  tm  Etponmeflitel  Iiil«> 

ioctinu  lo  ihe  Phyfiical  ^k•iell<'e1l.     lUustrati-d  wiih  nearly  four  hundred  wood-eult*     TtotSkl 
kird  LoiidoB  edition.    In  ofM  iie«l  votuute,  roy«l  Vim^    pp.  40a. 


BARTLETT  (ELrSHA>,  M,  D,. 

Ttfi^tmar  of  Mftt«riii  Metliea  and  Medical  Jurlnpnidcnee  in  tho  Colt^ye  of  Phyiiciasi  and 
SurgcoDitf  New  Vork, 

THE   HISTORY,  DTAaNOSIS,   AND  TREATMENT  OF  THE  FEAT!RS 

OF  THE  UNITED  STATES.     Third  edition,  revised  and  improved.    In  oac  oclavo  vuliin»<?, 

of  »ijt  Inindfed  pageSi  beautifully  prmted,  mid  strongly  bound. 

tn  preparing  a  nuw  «diUon  of  this  »*|aiidiircl  work,  the  author  has  avniled  liiinwif  of  Ptioh  tjtvi 
vaIion^tt^d  inveHtigiiLtion»  a»  have  Rppoared  einco  the  pnblicatjoti  of  bin  ia^^t  revistott,  and  ho 
rndetivored  lei  every  way  to  render  U  worthy  of  ft  coatmuaace  of  the  very  marked  favor  with  wl 
it  iiah  been  hitherto  received. 

The  miiKterly  and  elegant  trt-iitiiio,  by  Dr.  Bartlett 
is  (avrHuubla  to  the  Arnerirnn  studecit  »Dd  pracli* 
linnrr.—Dr,  BatifUiU  Repvrt  to  tkt  I^ai.  Mtd\  jiwitf- 

■     We  rrpiiTd  it,  from  thBemminatimi  we  have  macte 
*  vf  U,  tho  best  work  on  fevers  extant  in  oqr  lanftinge. 

nnd  fit  •uch  Cdrdially  rccomrnrnd  it  tr>  the  nipdicat 

pobHe — St.  Lonii  Mtdic^t iwd  Surgietkl  Jcvmat. 


I'  r«  rtii  Che  nt«iflt  complete  history 
,   h    hua  yet  htma  puhlisFied,   and 
every  i  should  aviiil  htmst-lf  of  it«  con» 


Tak* 

of  our 


I  me, 

i 


Of  the  value  and  i 
ni^edicsa  here  to  ap 
StHtni  owe  niueh 

volume  which  be  hiisirr/.tnu  i  ue 

CFircfal  aad  judjcioai  manner  r  r 

cnted  hii  Uiik.     No  one  volumr  re 

aequainted  eontaiot  mo  eompltliji  a  instaiy  ••(  mjr 
feveri  aa  thii.  To  Ut.  Bartlett  we  owe  our  be«t 
thnnlCF  fnr  the  vry  bM?  vlnmc  he  liai  priveu  UR^  ni 
t>M  Mnplete,  methoflieaif 

ii<  revert  any  where  10 

I'  n  M<d.  Jomrnml  mmd 


BUCKLER  (T.  HJ,  M.  D., 

Formerly  Physiciau  tu  the  Baltimore  Aluiahouie  tiifir?iiary»  &.C, 

ON  THE  ETIOLOay,   PATHOLOGY,  AND  TREATMENT  OF   PIBI 

BHONCJIITIS  AND  KUEUMATIC  PNEUMONIA.     In  ofie  handsome  octavo  volume,  ct 

BOWMAN  (JOHN   E.),  M.  D. 
PRACTICAL   HANDBOOK  OF   iMEDICAL    CHEMISTRY.     In  ooe  ni 

volume,  foyttl  l2ino,,  with  numerous  tllostraiion*.     pp.  aS8» 

»lf  TKK  BAXK  AI:TH0E.. 

INTRODUCTION    TO    PRACTICAL    CHEMISTRY,    INCLUDING    1 

LVSIS.     WiUi  aiuDerotis  iUuBiratJoa».    Iii  one  neat  voltune,  roytJ  12hio.    pp,  3^. 


BARLOW   (GEORGE  H.),   M.  O. 
A  3IANUAL  OF  THE  PRINCIPLES  AND  PRACTICE  OF  MKDICINl 

Iji  otHS  octavo  volume,     {i^repariug.) 

CYCLOPEDIA    OF    PRACTICAL    MEDICINE, 
Sciiled  by  Du.vglison,  Forbks,  Twekdik,  and  ConollYj  iq  four  large  ootuvo 
volumes,  strongly  bound.     jJiST  See  Dunolison. 


COLOMBAT  DE  L'ISERE. 
A  TREATISE   ON   THE    DESEASES    OP    FEMALES,  and  on  iho  Bne 

Hyg-iene  of  their  Sex.    Translated,  with  jnany  Notes  and  Ad*tiiion»t  by  C,  D.  Mstos^  M. 
Second  edition,  revised  atid  improved*    Iq  oae  large  volume^  ociavo,  with  ntimerous  wood 
pp.  72rj. 

The  treatise  of  M.  Colombat  ii  a  lenrned  and  la- 
borious commentfiry  on  theae  ditcnses^  indieatini^ 
very  fjousidenible  reupjirch,  great  aecuracy  of  judg- 
neut,  i*ud  nik  inconedd^riihle  l^*-f»^mn\  eipcrtence. 
"Witti  ihe  cti'piooa  ooieR  and  atlJaiMna  M  its  *-rperi- 
eacefl  and  very  erudite  truiiBlutor  and  fdiCor^  Dr. 
Melicn,,.  it  pre«eflt»t  prohulil>'i,  otic  of  the  moat  coin- 
plete  anil  eotnpfcheriiive  worlci  on  the  aubject  we 
poaaeaa.— ^m«ri<:<t«i  hUd.  Journal. 


m 


M.  Colombat  De  L^iTcere  hai  not  oonteerated  Ira 

?'ear»  of  atodjoaa  toil  and  feaearoh  to  the  frailer  aex 
n  vttini'  aiKi  iiithoa|E(h  we  re|rret  to  hear  it  in  nt  the 
expcn4e  of  hei^lEh,  hp  hn?*  imputed  a  dr*hf.  offl^rnlitade 
a«  weU  uptm  ihe  prortfsiitoat  aa  upon  (he  rnnthemaad 
daughter«  of  iM^aiitiruk  Fruarre,  which  that  p^alliiet 
imtioa  ko'iwi  tt««t  h»w  loaokaowloiige.— iV«w  Or^ 
Itatu  Medicai  Jonmal^ 


.  COPLAND  (JAMES^,  M.  D.,  F,  R,  S.,  Sec,  ^ 

OF  THE  CAUSES,  NATURE,  AND  TREATMENT  OF  PALSY  AND 

1  APOPLEXY,  luid  of  the  Formi»,  Seat*,  Goroplieaiion!*,  Atul  Morbid  lielAttonfl  ol  Pardyti«  tuii 

I  Apoplectic  Di^at««,     In  oue  voliun<»}  roy^l  12mo.,  extrm  doth,     pp.  320. 

I 


CLYMER.  (MEREDITH),  M.  D.,  Ice. 
EVERS;    THEIR    DIAUNOSIS,    PATIlOLOOy,    AND    TREATMEN' 

Prepared  and  Eiliied,  with  targe  Additions,  from  the  E^if^ayii  on  Fever  in  Twe«die'»  Library  ot 
Priic'iical  Medicijic.     In  one  octavo  volume,  of  600  pa^i** 


U 


CARSON  (JOSEFH)f  M.  D., 

ProfeitOT  of  Materia  Modiea  and  Pharmacy  in  the  Univeraity  of  Pens ly Ivan ia. 

SYNOPSIS  OF  THE  COURSE  OF  LECTURES  ON  MATERIA  MBDI- 

AND  PllARxMACYt  delivered  in  the  Uaiver^ity  ot  Pennaylvtutia,     la  oma  vw^  iMsifiL 
Tolujoe,  of  208  paget. 


CARPENTER  (WILLIAM   BJ»  M.  D.,  F.  R*  S.,  &c*, 

EjE&ruinf  r  in  Pliyiiol'^y  aad  Comparative  AnAtoiny  in  tbe  Unlverttty  of  Lundun. 

PilTNCTVLES  OF  HUMAN  PHYSIOLOGY;  witb  their  chief  appricatiaoii  to 

P!«ycbolo«^y,  IHitholo^,  Therapeiiticfit  Hysrw-^ne,  and  Foren!*ic  MedicxDi!.    Fifth  Amencmn,  ftom 
I  he  tr.tirth  und  riiliir::^vl  I.onHon  edition.     Wjih  ihree  hundred  ant^  ft>nr!ef*n  il!ti(»1f«»jr*fi*,    KJil^, , 
w  a  RKKY  isMiTHt  M.D.,  Profe!*.*orof : 

]'  Arc,    IiMine  very  lar^fc  and  bcaui  lioiiO 

Un>..  .  ,.^v  ,    .-i.. ..-._,  i- .u  led  luid  6l  rung]  y  bound  in  leather^  \\  :.  .      -c    ^.^       .  cwrd 

The  moft  eamplet«  work  on  the  ■rjeac«  ia  dqt  i     The  beet  t«sl-hoo1c  in  the  lenj-aege  on  all  cs- 

Th^  mo.r  comnlctft i^xnoiitinn  of  nhriioloer  which  I     A. '^i\mPl«te  cjcloposdm  of  tbie  brmoeh  of  i 


eny 
Mtd 


\y*f  iDO»r  complete  cxpoeitinn  of  phyeiolo^  which  |     *  '^^™P'«">  JJ'ti^P" 

tun^otiff-s  cnn  nt  present  giy9,^Bfit.  and  For.  r"-'^'  '*  ^^'''  ri'W". 

,-CAi>irr^.  Keeuw,  )     The  eUmdaTd  of  eul 


'  authority  on  f>< 
I  >eeti.  #  •  #  In  the  prcteot edition, 
Wfl  hnre  thus  adrcrted  10  enrne  r^f  thf>  leading:  |  tht!  itlterntinne  and  edditioDt which  iimr  i 
*>lidctUinns  end  alterationi,*'  which  hiivr  been  iJi*  would  require  a  review  of  the  wholo  \v 
Invlueetl  hr  the  author  iuto  thitedthoii  of  hi*  phy-  ,  ■rnrcolv  a  iiul*j»:cl  hm  not  been  reri»p(l  i' 
•iohtgj-.  These  will  he  fiuind,  however,  very  f«r  in  i  mJded  to,  ar  entirely  remodelled  to  adap' 
ejtce<:d  the  nrdinary  litnitmof  a  new  etiilioh,  **the  pretest  eta  te  of  the  ecienee.— (7  A^WMfim/i 
old  iiinterinli  hn ving  been  ineari>orated  with  Che 
new,  nither  Ihnu  the  new  with  the  old.'»  It  now 
cert»iu)y  prettunlfl  ihe  inoit  eoniplcle  treatise  on  the 
aiibject  within  th#  r^neh  of  the  Auiericnn  reader; 
nnd  while,  f?»r  nr  '  '  "  "  ns  a  tcxt-tR>ok,  we  may 
perhupii  regret  1'  hulk,  we  are  eorfi  Ihnl 

the  MludeDt  ofpl  1  feel  ilie  imposailiitity 

I )f  presenting  a  iJiMr<,<i)!;ii  ijieestnf  the  facte  af  tho 
arience  wrthia  a  maie  limited  compaaa, — Midital 


«  -f  the 
ait«i«fie«l 
adcalaad 


The  grenteet,  the  moet  rclinble,  and  the  be«l  book 
tm  the  euhject  which  we  know  of  In  tiie  Eagliali 
tanguufe.^ — Sftthosctpt^ 

%     The  ninst  eottiplete  work  now  extaat  in  our  kia- 
irua^e. — JV.  O.  Mfrf.  Keghttr, 

Tlw  ehnngea  are  too  oairteroue  to  admit  of  an  ex- 
leaded  notice  in  thii  pluce.  At  every  noint  where 
Ihe  recent  diltgreiit  biborft  of  orfninio  ehemltte  and 
miCTi>^riipherH  Unvt*  iurtiished  inlereating  and  vtilu* 
lilr  T'lL'^Lt,  they  have  bfen  ii[>propriuted,  and  nu  paine 


Any  reader  who  deniree  a  trealiic  on  | 
mny  feel   hitnaetf  entirely  eafe  in  nrdcrkug 
Witttm  Med.  amd  Swrg.  J&umai, 

From  this  hasty  and  imperfect  aT'"-'"-  ■♦  ^ 
aeen  by  onr  rcnden  thnl  the  ftlter 
tiona  to  thliedicion  render  it  aim 
and  we  min  ai«ure  onr  f— i— -   «' -  • 
be«t  durDiivirief  of  the  i 
•cience  within  the  re^c 
pbyiiciun,— iV.  Y^J^umuL,  vj  i.j.\*iL 

Ttae  profeieioQ  of  thit  country ^  and  perhapa  alao 
of  l^urope,  haveiinsiuaaly  and  for  aoine  tj  me  awaited 
the  Hanonnceinent  of  thtanewediiii  "tar^e 

Hunmn  I'hyeiologv.    Uti  furrrter  t  r-  fyn 

iiinny  year*  been  tilmoat  the  t»nly  Ir  -.  I'hy- 

■loKtjjy  in  nil  our  mcUical  «ch(M>t8,  ar.  S  it*  nrcili- 
tlonnmoD^  Ihe  prf:ife««ii>n  hae  been  unvtir^teMad  ^ 
nnv  work  in  any  department  of  medjcaf  science. 

It  la  quite  unneeeiaary  for  ue  to  apaalc  oT  thia 
work  as  its  merits  would  )uHtify.  Tbe  taefe  «i 
nouncement  of  itiafipcarance  will  afftird  the  hiaheat 


hare  been  spiiredt  in  iM>  lucorimraitiag  aod  arma^inf  pleasure  to  e^rery  aiuiicnt  of  Phyeiolog^y^  while  its 
them  that  the  work  niiiy  conniitate  one  harmonjoai  peruwil  will  be  of  infiuite  service  in  adraaeiif 
a>  stem. — Semtktrn  M*d.  and  Surg,  JommaL  '  pbyeiological  aoience. — Ohio  Med.  and  SMtg^Jmrm. 

B¥  rUZ  SAXZ  AUTHOH.     {No»  Riodg,) 

PRINCIPLES  OF  COMPARATm^  PHYSIOLOGY.    New  American,  turn 

tUt.*  Foiulk  4ind  Keviir^tJ  London  editiou.     Ia  otie  Itirg^  aud  hand:^omei  ociavo  volume*  wiiU  otv 
three  hundred  beimlifut  lilu^tratiotts. 

Tbe  delay  vvb  ich  ha*  exi.-ied  ia  ihe  appearance  of  ibis  work  hafi  N?en  c»w?ied  hv  the  r^ry  xhatat^ 

revisioi^  lind  rcmodellinjL:  wh»ch  it  has  undergone  at  the  hnnJ      '  lo  atttiibi*r 

of  new  ill  Hi- 1  rat  ions  which  have  beea  prepared  fc*r  iL     li  v  «t  a  kw 

work%  nnd  fully  up  to  the  day  in  every  depnrtiuenl  of  the  sjH  ^  r  \'.  book 

for  all  ;«tydeut>v  ei^uged  in  thi&  brunch  of  i<cieiiee.     Every  cfll/rt  iu  p> 

graphienl  finif-h  and  inechajiieal  execuiioti  worth}^  of  it«  exalted  -he 
nicthauienl  u^t^  of  ibi*  country.    A  few  notiee«  of  the  las^t  edition  unj  , 


I 


Without  pretending  to  it,  it  ii  (in  Eneyolopedia  of  i 
the  euhject,  accurate  und  cottipletc  tn  all  reapeeta^ 
a  truthful  retlection  of  the  advanced  state  at  which  , 
the  ecieaee   lias  now  arrived.^— DaMtn  Quatltrif  j 
Jovmal  It/  Midical  Sti§mte . 

A  truly  innfrnifieentwork— in  itself  a  perfect  phyr  | 
aiological  study.— Kaidlrmir^i  Alutri^t.  i 

This  work  stands  without  its  felh>w.  It  ia  one 
fev%'  men  in  Eurupe  coyJd  have  undertaken  i  it  is  one 
uo  innn,,  we  belie ve^  could  have  brouf^ht  to  ao  sue* 
eessful  an  issue  as  Dr  Carpenter.  It  requircii  for 
its  production  a  phyainlofist  ar  once  deeply  rend  in 
fhe  labora  of  others,  cafkable  of  taking  a  general, 


eritical,and  unpreiudi'> 

of  comhining  the  varied . 

his  disposal,  so  as  to  tor;u  .. 

We  feel  that  thii  abstract  can 

imperfect  ideii  of  the  falne9» 

idea  of  its  unity  I  of  the  admiraUf!  ummtuu*  f 

material  has  been  brought,  from  the  m*->» 

sources,  to  cinUji.'e  lo  ji>  crnnuk- irrtc»«.  i^i  t 

ity  of  the  r^ 


X 


ot  languagt 

profess  inn  _.  _ 

,  most  !  f  i*H 

I  hia  h^t       . - 

BT  THE  8  A  Ml  ArTHO».     (Prtpann^.) 

THE  MICROSCOPE  AND  ITS  REVELATIONS.    In  one  uaQO^me  tobaie, 

beautifully  tilu»trated  with  plates  aiid  woDdH!uli<. 

GENERAL  PHY'SIOLOGY.    In  one  ki^  and  very  handsome  oeUTO  vdiuiid, 
with  several  hundred  Ulustrntions. 

Thf*  *ob|eci  of  gvneral  pbyalologir  havuiia^  been  omiiied  in  tht  to««  edition  ofilm  mmhorH  •^Ctm- 

I  :'hy«(olo^y/'  he  has  itudertakeo  to  pn^pare  a  volufne  which  shaU  pnmmt  n  aioiv  th»^ 

1  fully  ihao  ha>  yet  beet)  •tiemptet!^  and  which  tnav  be  regiHed  ss  mi  intnMiiioii^a  to 

I^v--*^,  ivorks. 


AND   SCfENTIFIO   PUBLICATIONS, 


CARPENTER  (WILLIAM  B-),  M,  D.,  F.  R.  S,, 

Examiner  in  Phytiolof 7  and  Coinj>ariitirG  A&Atamy  la  the  Uaivenity  uf  London. 

ELEMExNTS  (OR  MANUAL)  OF  PHYSIOLOGY,  INCLUDING  PHYSIO- 

LOGICAL  ANATOMV.    Second  Amorican,  from  a  new  and  revised  Londoa  editioit.    With 
one  buudred  and  ninety  iUuiittmUoua.     In  one  very  bajtds^ome  octavo  volume. 

In  pnblbhing  the  firft  edition  of  this  work,  its  title  was  allered  from  that  of  the  London  vnUime, 

S'  the  siobstitution  of  the  word  *'  Elements"  tor  thai  of  ♦*  MaimaK''  and  with  the  author*^  p«r>clion 
e  title  of  '*  Elements"  is  t^till  reiamed  as  being  more  expresp^ive  of  this  ncope  of  i'  A 

comparii^on  of  the  pre?<ent  edition  with  the  former  one  will  show  a  material  iin,  the 

author  havingr  revij^ed  it  thoroitghljrj  with  a  view  of  renderm^  jt  eompleiely  on  ei  1  the 

mo»t  advanced  ^tate  of  the  science.  By  conden»iin|r  this  Ic»b  important  fjortioniti  tbe!<e  numerous 
additions  have  been  introduced  without  materially  merea8<ing  the  bulk  of  the  volume,  and  while 
numeriHiA  illnr^traiions  have  been  added^  and  the  g«aeral  execution  of  the  work  ioipruvcd,  it  has 
t>een  kept  at  its  former  very  moderate  price. 


To  say  LhAt  it  ii  tlie  bett  manual  of  Phyiiology 
now  before  the  public*  would  not  do  tufficient  jafltiee 
to  thr  aalhur. — Bu£[alQ  Mtdual  Jonmai, 

In  hit  former  works  it  wnnZd  teem  that  he  had 
eibnuaied  (he  •objcctof  Phyitioloffv.  In  the  preceati 
be  jfvft  thet!fl»4!nee„  at  it  w«re,  al  rlie  whcKc. — N,  Y. 
journai  i>f  Mtditimt,  ^ 

Thosr  who  have  occaaioa  for  an  elementary  trea- 
ti*^  on  Physiology,  cannot  do  belief  thnn  to  potneat 
themaelvea  uf  the  mantial  of  Dr.  Carpenter.— ^Jlf«<fita^ 


The  beit  and  raost  compieto  ejipot^  of  modern 
Physioloji^yf  in  one  voliiine^  cxlunt  in  the  Enflislj 
tangumge. — Si.  Louis  Medical  Journal. 

With  stich  an  aid  in  hti  hand,  there  {■  ou  exeune 
for  the  i|;(tt(>rf»nce  nftoii  diBplHyed  reipecling  the  sub- 
jeeta  of  whicli  it  uctii§.  Prom  it«  nnpreteniiing  di* 
mrn«irtBar  it  mmy  nut  he  aoeatcfmcU  by  tiiose  nnsiiooa 
to  mitke  a  parneie  of  their  erudttiou;  b«t  whoever 
iimctera  ita  contenta  will  have  rcaaoa  to  be  proud  of 
hia  phyfli4»b>g(eal  eicquitetneDta.  The  illuatralions 
nre  wcU  selected  itnd  Qaety  ej[ecated.— I>t(6ftit  Med. 


BY  TBK  BAME   AUTHOR. 

A  PKIZli!  ESSAY  ON  THE  USE  OF  ALCOHOLIC  LIQUORS  IN  HEALTH 

AND  DISEASE,    New  edition,  with  a  Preface  by  D.  F.  Conoik,  M.  D.,  and  expUwaiiona  ol 
teienlifio  word«.    In  ooe  nemt  l2mo.  rolunid.     {Nov>  Reiidy.) 

,«  Xhis  new  edition  ha^  been  prepnred  with  m  view  to  an  extended  ctrculation  of  thi»  imperial]  t  tittle 
^Ipevkf  which  is  miiverjially  recognized  a»  the  best  exponent  of  the  laws  of  physiobjgj,-  aod  paibolofry 
i|^lied  to  the  subject  of  iotoxienling  liquor^f  in  a  form  j^niled  both  for  the  profession  and  ine  public. 
To  secure  a  wider  dif^Hfrn inn tiim  of  ili*  doctrine!^  ibe  publi^iier*  have  dune  up  copies  in  fjexible 
cloth,  sijitable  for  mndiriif,  wlitch  will  bo  forwarded  tbrou|c;h  the  posl-officCt  free,  on  receipt  of  fitly 
oent».    Societies  and  ollierit  supplied  in  quaittities  fur  diiMxibution  at  a  liberal  deduction. 


CHELIUS   (J.  MJ,   M.  O., 

ProfeMor  of  Surgery  in  ihe  Univeraity  of  Hcidethergj  Ac. 

A  SYSTEM  OF  SURGERY,    TraBslafced  from  the  Oermao,  and  accoDipanied 

with  wddilional  Notes  and  Reference«»  by  John  F.  Somi.    Complete  in  three  very  iarg«  octtvo 
volttmes,  of  nearly  2:200  pogejif  utrongly  bounds  with  rai!>ed  bands)  and  double  titles. 


We  do  not  heattnte  to  pronounce  It  the  beat  and 
moat  e*>nipreheniivetyftem  nf  mtidern  aurgery  witii 
which  we dre acquainted. — MtdicQ-Chir^rgical  R*- 

Ttie  fulteat  and  ablejrt  dlgeat  extant  of  all  that  re* 
ItttM  to  the  preaeot  advanced  atate  t»f  Atirfical  p«< 
Ihology  —  J»n«r«;a»  Mtdical  JoumAt, 

Aa  cotoplete  aa  any  ays  tern  of  Surgery  can  well 
^. — SoMtkem  Mfditat  amd  Surgifut  J^ummi . 


The  moat  learned  aod  complete  syatemstic  treatiia 
now  extJiut. — KtttHburgk  Mtdical  Joumai, 

A  complete  encyclopiEd  in  of  surgical  acience — a 
IfKty  ec7m{^ete  aurgical  liltrary — by  fur  the  moat 
eotnideie  and  aelrutitic  ayttcm  of  atirgery  in  the 
BofUidi  laagitRga.— iNT.  Y,Joumml  of  Midicin*. 

The  mttat  exlenaivaand  comprehenaive  account  of 
Che  art  and  acieace  of  Sorgerv  in  our  loaguage.^ 


CHRtSTISON  (ROBERT),  M,  D,,  V.  P.  R.  S.  E.,  Sec. 

A  DISFENSATOKY;  or,  Commoiitary  on  the  PbarmacoptBiiia  of  Great;  Britaio 

and  the  fJuited  Siate^;  comprising'  the  Natural  His^toryt  Description,  Chemistry,  Pharmacy,  Ac- 
tioHi^t  Vm^t  and  Dom^^  of  the  Articles  of  the  Materia  Medica,  See<jnd  edition^  revised  and  im- 
provedi  with  a  Supplement  containing  the  mo?it  important  New  Remedies.  With  copious  Addi* 
tiont^,  aud  two  hundred  \md  thirteen  large  wood-engruviiigrtf.  By  R,  EGLtE8FBLi»  G&irf itb,  M.  D. 
Ill  one  very  large  and  biLndr^oine  i^ctavo  volume^  of  over  1000  pages. 

It  in  no  I  neeiJrul  that  we  should  compaj 
ihe  other  phtinoFicopcciaa  eJEtnolf  which  enjoy  and 
inerit  Oir  C'»nrtdcace  vC  the  profeaaion  :  it  i»  enough 

to  {*■.'■■' " 
tnr 

ihi- 


pcaat  to  UH  aa  pf^rTect  at  n  DiitpeoRiii 
ent  atnte  v(  pliurrouceiiliL'til  acit'uce, 
If  it  omita  any  Uctrtila  portainoig  to 
nowledge  which  the  alndent  \mt  a 
u  Buch  u  work,  we  con  feat  the  otuia-  f 
aU'ii  ■  «i  our  scrutiny.  We  cordinHy  recoin- 

lOenti  Mum  ^^  "I  k  in  auch  oi  our  renders  aa  (iro  iu  nrtrd 
«f  a  iJi^urasritory.    They  ctLunoi  ojuke  choice  of  9. 


There  ji  not  in  any  language  a  more  complete  and 
perfect  Trcatlae.— JV.  Y.  AHriaH$t. 

In  Concliipiiin^  we  ri<nl  to?! reel y  viV  that  WC 
■trnngty  r*  •  t   our 

reader  a,  11  tbe 

Phnrtnaci^  I  ij'jhor 

any  other  hmguoge. —  Th<  JjuLlin  Quar urlg  JttuntaL 

We  eamaatly   recommend   Dr.  Chriatiaon^a  Pia- . 
penwitory  to  all  our  render  a,  a  a  no  inriiatmnart^ 
ooinpaainttf  nolin  ihe  Study  04^1  y,  hnt  in  the  81     '  "" 
m\9Qy-^titi§km4  .»W*if»  itfattwii  iUit«««i«. 


B^LAXCHAftD  dt  LEA'S  MEIMCAL 


CONDie  CD.  F.),  M«  D.,  &e* 
A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILBBEN,    Four 

<<iil)£)0,  rc-vif^cd  and  au^iented.     In  ooe  large  volume,  Svo.,  of  nmrly  750  p«ge«.    [Jitst  Unmd^ 
Fson  THE  Atttiior's  Prktacs. 

The  ^cmaric!  for  r-nnther  e?)Ttion  has  afTardisd  itfj  outhor  an  opporttniFtf  oTai^aiii  vtil^^etiiif  th* 
r*  I ri  revision,  and  €>na(^oipc^nitiDg  m  }t  every  importanl  ob^n-mtion  no(M^tf 

^  ^Ite  laet  cditH>ii|  in  rbii?renceto  the  paUM>logy  and  tberapeutics  ot  ib«  a 


{^^araiioti  ol  Lhe  pre*eut  edit  ion,  ai»  in  tKo^e  which  have  preceded,  wbik  t|io  atttkor  lUM 

to  hit*  li^  every  import nnt  fact  ihoi  he  hft»  found  recorded  m  the  work9  */  othcfa* 

ci  bearmja  1  Inch  he  treats,  and  ihe  DDineroiia  fmliiahl# 

— parholop  d  tbroti^lk^ot  the  p«f;v«  of  tfe* 

'^>[>e  ami  1  ehiefly  upon  hi§  owo  obtiervatioMi  i 

r'tice^  and  irndar  circiiiii«taA€3ra  pe- 

iylifc. 

ir  !  K  ill  rfUFi  II  ffjp;  iiTis,  o'4  niucn  ii^  [N'-^jWe,  betSfJ  BYCfided.    Thf*  lutfior  ha* 

Jjroug^hoTti  the  wurk  to  confine  himself  to  a  s-imple  siatcnicfit  of  well-nftcertained  patho* 

and  pl»*in  ibcrapeotical  direct ions^^h is  chief  desire  being  to  reudter  it  what  Ha  litis 

UlipOiU  ii  to  be)  A  raACTICAL  TRXATISE  on  THK  rilS£ASJEB  OW  CBlLDlU^t.  ' 


Of.  c^.ti^if.  <i  )<<>hci)«r»hip,  »eamfa,  imdaftrr,  and 
praetir  msniOatcd  rn  this,  ob  in  all  hit 

mmiWtii  ir'iiB  to  ftcitrbce. — Dr,  Httlnui^t 

Jttf^arl  Ji-  .  .,  A.^jUan  MtdUmt  A*$otiaH<m, 

Takta  a«a  whole^  ia  oar  )odfnieat.  Dr.  Ctmdir^e 
Tre-afiie  !•  tho  one  from  the  ptruguf  of  wtiJch  the  I 
pnctitiuDcr  in  this  enaatry  will  rtacwith  the  great-  { 
•*l  MtufueLlua  — WtiUrn  Joitmal  t/  Mt4itim4  and 
8Mtg<  ry . 

0»e  of  tKe  best  works  npoa  lh«  BivMMa  of  Chil- 
dren in  the  Kog^tith  1ang\ni^e. — Westtrm  Ltmeit. 

Perhnpa  the  nuiat  full  a  art  complete  work  aow  bc' 
fore  ihf?  })rofrAiiiit»«  ofihc  Unittcj  Sintc«;  indeed,  wa 


We  frel  sMured  from  aelaal  «x|Mrlea««  Uial  \ 

phyiif^itin'it  libmry  ens  be  coriiptel«  withoat  a  r^ 
of  ihif  work,— JV,  y,  Jommat  w/  Mf«#ieiJM. 


1 1  Tie  cocy  cWpasdia ,  aad  aa  k 
;  tileratare.— Oibta/'   " 


miy  »ay  m  the*  English  lunj^uagc.  It  u  yaftCly  tuj 
rior  to  mott  of  it*  prcdeecBBori.— 7V<m«3^raaia  ' 
JtvrmaL 


W«  feel  perinaded  thai  th«  Aineriaaa  madieal  pro- 
fesfioa  will  iona  ref ard  it  aot  only  aa  a  very  fo«i, 
bat  mm  the  I'xai  bk«t  '*  Practical  Trutt«f>  <i«  tH< 
J>iaeaua  of  Cbildrco.^'^JiwricaJi  M^duoi  Juwmai. 

We  pTonoancrd  tHie  irtt  edilioa  lo  he  th« 
wnrk  on  th«  di9ea»«a  of  children  in  the  Kr 
language,  and,  notwithatanditiff  ait  that  Itaa 
pQbliflhcd,  we  itill  ref  ard  U  ia  that  light  .'^'^ 


COOPER  (BRAN8BY  B.),  F.  R.  S., 

deakir  Surf  eoa  lo  Gny*e  Hotp&iftl,  he* 

LECTURES  ON  THE  PRINCIPLES  AND   PRACTICE  OF  8URGERT. 

In  one  very  large  octavo  voluine,  of  7^  p«gei».    (I^iUly  lMm$dt) 

For  twent]i'-fiTe  y«r«  Mr.  Brnnsby  Cooper  hnt  |  Coopff'i  T>cetT]rei  »»  m  moft  vatoable  additioa  la 
bc«B  Bori^eon  to  Guy 'a  UoBpitail ;  nml  the  rolume  |  oqt  iur^Hcal  titeraturr,  aad  oea  whieti  eaaftot  ftH 
hafore  u*  nuiy  be  eaid  to  eouftiit  of  au  aceoufii  oi  \  to  be  of  ncryicc  both  to  itudeait  Had  lo  ihime  wh« 
the  re»u)t»  oV  hi*  »iirgirtil  ext>erieaefl  during  that  are  n ctivc I y  engaged  ia  the  praetleaof  thaif  profea- 
Um§  j^eriiHi     We  eoidtaHy  reeoiaineiid  Mr.  BruABby  J  Biofi.-^lMi^  LAmtix, 


COOPER  (S»R  ASTLEY   PJ,  F.  R-  3,,  J^c. 
A  TREATISE  ON  DISLOCATIONS  AND  FRACTURES  OF  THE  JOI J 

Edited  by  BftafiSBT  B.  Coorsa,  F.  K.  i?.,  Arc,     Wjlh  additioiml  Ob^^ervatiooa  by  Trot.  J. 
WA«aK?i.    A  new  AoMrrieao  rdiiton*    la  oiie  batids^ome  octevo  votuiue,  wjth  nuinerova  illii 
lions  OB  wood. 


»Y   TTIE    SAUB    ATTTltOa, 


ON  THE  ANATOMY  AND  TREATMENT  OF  ABDOMINAL  HERNli 

Ctee  large  volnmeT  imperia)  fivo.,  with  eter  130  lithognipbio  1 


I 


ST  THS  RaAS  AX7TBOm. 


ON  THE  STRUCTURE   AND  DISEASES   OF  THE  TESTIS,  AND  ON 

THE  'niy>nJS  gland     one  vol.  imperial  8vo,,  with  177  %uref ,  oa  2t»  plate* 

BT  THK  SAMS  Atrnii>i. 

ON  THE  ANATOMY  AND  DISEASES  OF  THE  BREAST,  with  Ivrentj 

Ute  Mipuallatkeoua  and  Surgical  Papers.     Oue  large  v^olame,  imperial  9vo.,  with  393  %«eeat  4 
rtO  plalea. 

laet  three  votome*  oompiete  the  surgical  wrilinga  ol  Sit  A«ttey  Cooper.  Thar  mm  y^ 
ely  pTMited,  with  •  targe  number  ol  rithographie  plaiea,  ciecuted  to  the  beet  ttyfa,  •ni  i 
"*  aieareailinfty  low  prii^ea 


AND   SCIKNTlFiC    FUtiLiCATIOKS. 


CHURCHILL  (FLEETWOOD),  M*  D.,  M.  R.  U  A. 
ON  THE  THEORY  AND  PRAOTLC^E  OF  MTOWIFERY.  A  new  American, 

from  lK<e  k-iil  and  improved  Engl t^h  edition.  Ediied^  wtfh  Nu(«8  und  .Add it ioit«,  l»y  D>  FRAMcm 
CoMDiE,  M,  D„  aiitlior  of  a  '* Practical  Trcatif*e  on  lh«  IJiseaM??*  of  Chddi^ii,"  iSiti.  Witb  139 
illttstrmti^tms,    la  one  v^ry  kandeorae  octavo  votume,  pp.  $10.     (Lat*lf  I»xmd.} 


To  best  .^kthalhasr^ 

■arkci^ni  iQMiiHsrau- 

oalf  fu)  u'  cbe  firit  ' 

thoflflil  wufLhy   Ufa  fttVuraUlft  rouej>U  ti   by   tl.c  .  i'xawitiuf , 
inc^icnl  puMic,  wo  cnn  eonfidentiv  ftmrm  that  tliit  j 
will   he   rogsd   niiufi    m^re  it».     "the  lcctvir«?r,    th*e 
ptactiLioaer,  b  ■  nt,  may  all  have  rrci>»jr»r 

to  tta  pn^ep,  an  m  tUeir  pcrutnl  much  in- 

terest and  iast  r '  V '  rythifljf'Telatinff  to  tbetj- 

telitud  and  pracUciil  niidwilcry.— iJa^Un  Qumttrlff 


's  a  hij[h<»f  po»iti"r 
T  |>(ac^  iu  the  L 
(udenif  at  tk«  ptActj 


A  work  of  veiry  freat  merits  a«t^  lu^h  aa  we  eao 
etvnfidentty  rpcotnin^'iid  lo  the  itudy  <^  eyery  obste- 

Thii  i«  certainly  the  luoat  t»erf«c.t  syfltem  extant. 
Ct  JH  lliie  beet  adapted  for  the  purpotea  of  a  text- 
book, aad  thut  wbi<»h  he  whoiw  iteeeMitiea  codRik' 
him  (ir>  ine  book,  vhould  aeleet  in  preference  to  oil 
othera. — SvmthtTH  M'dieal  Aiuf  Sufsital  Joumat. 

The  in4>st  popaUr  work  on  midwifisry  ever  isaard 
from  tke  Ani«KcHa  jnmt.—CkntU»tcn  Mt4.  J^umat, 

Were  w«  rediie^d  to  the  nereitityi^  of  ii^viag  hut 
•#e  work  on  titidwifcrVj  aati  permitud  lo  rhootit^ 
mt  w  HI  til  unheal  t4it  in  g)y  U-lse  CiMir«biH.— W<t«*irn 
Hfd,  9tkd  Snfg.  J^mrntU, 

It  i«  impoflftible  to  ctiacetfve  a  more  nireftil  and 
«lejra«C   muaual  tLnn    Dr,  Cliiireliiir*  Practice  of 

Certainly^  jn  *rtir  opi«lonj  the  vi»fy  l^eit  work  00 
Cti«  Mbjeet  which  exiato — N.  Y.  JLmnmiiti, 


Previoaa  edltioa*,  Tind<*r  tTi*«  **(!!! "Tit!?  pti(«^ryi«k..ii 
of  Prof    *i.  M-  Htm 
mnrkcil  favor,  aiid  ti> 
priated  fn^oi  a  very  1 

revised  aad  bfoiigEu  up  hy  lIjc  uulht  r  Lh  lIl^'  pfjee-ui 
time*  does  preaent  an  unuauiilty  nrcurnUi  utid  itbl« 
exptmitioii  of  nver^-  importuat  pnrtjcufur  eiiibracoi 
in  like  deimrtmeot 41]' midwifery.  #  *  Tlic  clearneac^ 
diNsatiiticaf  and  pr«<:taioa  of  iu  teitchiuf  j,  tci^tithrr 
with  the  great  aroouat  of  aUttiatical  reucurcb  wliicb 
its  text  exhibjta.  bavii  aervt^d  Itt  ptgicc  it  alrf-ady  la 
theforenioilraakof  wnrlcn  lo  thia  depanmvtii  «i^ re- 
medial aciaiee.— J^^.  O.  Med.  and  Stiwg.  Jovr^al. 

[a  our  opinioit,  it  forma  one  of  th«  beat  if  aot  the 
▼CT*y  beat  tcxt-brwk  ttnJ  epitome  of  obatetrie  ai^leii^^ 
whieli  we  iit  preaent  pMa«e«B  ia  the  Enij^JiNk  lii^ 
^umf^.—Mvuthif  Jaufnat  tf  Mtdical  ScUme*. 

The  elenrneta  nod  preeiiaton  oTalyle  in  wHieh  it  i« 
writie«i,  and  the  f^rcttt  amount  of  etattMtictd  rottstreb 
which  tt  ooatniust  li»tve  acrved  iv  place  it  in  the  firi* 
roak  of  wot  lea  in  thit  depHrtiaeattJHr  loedteal  icieaee. 

Pew  trealiaea  will  he  fo««d  better  aday^t*^  a*  t 
text -bonk  for  the  atudent,  or  ai  n  manuni  fftr  Ifia 
frequent  eonBoftiitloo  of  the  y**^*^  prttctttioncf.— 
AiturictM  M«di<mi  J§ttrnmi, 


BT  TITB  8AXK  AUTVOft. 


ON  THE  DISEASES  OF  INFANTS  AND  CHILDREN. 

lnuid»oai«  volume  of  over  90O  pa^s. 


Iq  one  large  and 


We  regard  thja  volaoie  a«  poeaeaaiar  more  claima 
to  coiaprrt«JC«»i  than  any  other  of  the  kind  with 
which  we  are  o<rouainted.  Moat  cordinlly  rmd  enrtj- 
ealdyf  therefore,  dr»  wc  commend  it  toour  profeMiou- 
■1  hre^roH,  lad  we  feel  aaiured  that  the  itamp  of 
their  approbatit^  vyill  ju  due  time  he  imprcBaed  upon  i 
it.  After  an  atrentive  perusal  of  ita  cooteata,  we 
heaitate  not  to  nay,  that  it  i«  one  of  the  moat  com- 
preheBiJve  erer  written  upon  the  diAeaaea  of  chii- 
dfen,  and  chat,  forcopiouuiiftaiH'  refereRee,  extent  of 
rawarcht  »nd  perapicaity  of  detail,  it  ia  acaredv  to 
be  oqy ailed,  and  tioC  to  be  exedled,  ia  aay  laa* 
^oa^e. — Dttblin  QuArUrtf  Jtmmsi. 

After  thia  faenfre,  aad  we  know,  very  imperfect  ] 
notice  of  Dr.  ChurehilPa  worktwc  ahkll  conclude  i 
by  saying,  that  it  ia  one  that  cnnaot  faii  from  iu  go- 
pimtaoeaa,,  exteiiili^e  reaearcb,aad  gener^il  aceiincy ,  I 
to  exalt  atill  higher  the  reputation  of  the  author  in  j 
fhic  country.  The  American  render  will  he  partlcu-  ' 
tarty  plcABud  Ur  6ud  that  Dr.  ChunrhiU  ham  done  full  ! 
jwatice  thrr44]gU<'>utbiawark  to  theToriouji  Americuu  | 
authors  ■•»  thia  lubject.  The  an  met  of  Deweea,  , 
EUerte,  Ccmtlic,  aed  Sujwart^  i>ci'ur  tm  orurly  f.-vcry 
page,  and  these  nuthor*  areeonitantly  referred  taUv  \ 
iJie  aufhuir  in  termn  of  the  highest  praise,  und  wita  l' 
the  laoat  liberal  eiwirieay. — likf  M£»di<al  Examiiuir.  \ 


The  pre«'nt  volume  will  instain  the  repiitatioa 
aeqtitrcd  by  the  author  from  his  prcvioun  works* 
The  reader  will  Gud  in  it  full  and  judich-tiia  direr- 
ttnaa  for  the  mann^cmcnt  «vr  infante  ut  birth,  and  a 
cotapendious,  hut  clear  account  of  the  diiu^naea  to 
which  children  are  linble,  and  the  most  sactceMcful 
mtxle  of  treAtinii;  them.  VVe  must  not  clo^e  thia  no* 
ticc  without  cailinf  att«!ntioo  to  ih*?  uuthor'ii  style, 
which  ia  perBpicui>Ufl  ond  polished  lo  a  dr!^rce,  we 
reffret  toauy,  not  ynncrally  ehuractcnstic  of  medical 
works.  \Ve  tecooiniend  the  work  tif  Dr.  Churchill 
moat  eordislty,  both  to  students  and  praelitioaers^ 
as  a  valuiible  and  rdiotde  guide  in  the  treatment  of 
thei  diseasca  of  ehildrea. — Am.  Jatirn.  of  tlU  M*d. 

We  know  of  no  work  on  this  depnrroM-ut  of  Pme- 
ttesl  Medicine  which  preaents  so  re  nj>ra- 

iudiced    a   stuttsnicnt  or   p(iAiio|;    ui  Lcial 

nowled^eaa  this, — N.  Y.  Jitumnf  oj 

Tta  elaima  to  merit  both  as  a  scientific  and  nraeti- 
cal  work,  nrr  *>(  iW  hii^lir^.-r  •TdrT.  V\''iilffi  we 
v%'4>ii|iil  not  '  '■■f  \,m 

thesnme  «  i  few 

are  equal  ^'     ,       L   .      _  _^^     ;   _     Jl<d 

mad  Sttrgieai  J^mrtuU* 


BT  THB  SAMB  AtTTftOB. 

ESSAYS  ON  THE  PUERPERAL  FEVI:R,  AND  OTHER  DISEASES  PE- 
CULIAR TO  WOMEN.  Seloclf d  from  the  wriltnp  oi  Bmish  Auihor?*  previtmst  to  liie  doae  v4 
lh«  Ei^iteentfa  Ci'itiury.    In  one  oeat  oclavo  volume,  of  about  lour  hundred  and  liiiy  p«ge». 

To  these  paper*  Dr.  Churchill  has  appended  notes, 
erthcidy lag  whatever  infcurmation  has  been  Iwkl  be- 
fiire  the  |»rot'«;Kj!;f>ti)  siuee  dieir  smthnra'  litne.  He  has 
sUo  preJixed  to  the  Ksunya  fm  Puerperal  Fever, 
which  iHfcun^^  the  Inrg^er  portion  of  the  vututue,  na 
laterestiaf  historical  aketcb  of  the  prinetpal  epi* 


demiea  of  p^  ■'  ->"  --j^-       T'- 

valuable  c^^: 

of  eminent 

Iu  whtfih  th*.  |,i..  1^.  ....  .1  ..L..,. 


in!<*  f{»rms  a  very 

.r-9St*mflt  writera 

Tttiniiu'fidenta 

,  t  •  bio . — AfJM  ri««il 


CHUnCHtLL  tFLEETWOOO),    M.  D.,  M.  R.  I.  A.,   I^c. 
ON  THE  DISEASES  OF  M-»fi^^T    -  ,1^,11^^  thoaeof  T'^       -   r  -^ 

be  J.    A  now  Aniericrin  *ni«linnt  C'  tor,     With  Nolt- 

CIS  CoH'MEi  M*D-,  aulhfir  of  *' A  i 1 -e  on  Ihe  Disca>*L^    .  _ 

and  baivdjiomt!  octuvo  volume,  with  wood-cutBt  pp.  684.    {Ju9t  Istnvi,) 

,  From  tki  Ant /tor*  s  Preface, 

In  reviewing  this  editirin,  ht  the  request  of  my  American  publhtber»,  f  hiive  trmerled  - 
»rclfori!«  find  eliAprcriP,  nnd  I  have  ttdded,  I  believe,  all  iKe  iofonnatioii  we  hove  d^nvetJ  i      i 
re^cnrcheK;  iti  iidJiiion  to  which  the  pnbltt»her»  hnve  lieeo  fortuaate  enuugh  to  secure  the  1 
ol  iiti  uhle  mid  hijcrhly  «« teemed  editor  in  Dr.  Condio. 

Wo  now  rr 
hf»nlf.     Hat!  " 
ihnuM  gladly  i 
•tort:il    imi*ew.     In   ' 
mfntl  It  to  thf  pn 
lime  mpre-nanor  firn 
ndil  If*  the  reputAti(>u  a 


''■'-  leave  of  Dt,  Chmrchiir* 
ctil  limita  permiitfd,  wo 
<d   more  frniti  itB  richly 
we  heartily  recom- 
would  nt  the  same 
1  that  it  will  not  only 
iU  i»uthor»  hut  will  im)ve  k 
work  of  grreitt  ntni  rxteniivc  utility   to  ohitetrie 
praclitioiiert,— l>iiWi»i  Mtfiiro^i  Pns's, 

F«>rmer  cditjdDs  of  thi»  work  have  been  ttotleed  in 

{trcviouM  iiumbcrri  of  the  JnurnaL  The  venttmcnts  of 
tifih  conimt'nd»ii*m'?xpreB»etl  in  those  noticea,  huTe 
only  to  he  r^p'^ateJ  in  thia;  not  from  the  fact  thut 

Ihr  i>f  fVjfwion  nt  larg:e  ore  n*»!  nware  (^f  thp>  hifU 
u\'  i  thin  work  renlly  power  n  a 

(!  tlte  frjoeiplcB  tind  d^^  a 

c   ;  re  gencrnlly  rec"g^tiizc<t,  1!  rii- 

vcrffnllv  Ltirned  out  in  praclicc— -iV-  1.  Jciirnal  of 

We  know  of  no  nnthor  who  detervei  thut  ippro* 
bationi  on  '*  this  diftenart  of  froiairs,*''  to  the  name 
cxlrnt  that  Dr  Chfirchtll  does,  II i«,  intJeed,  it  the 
oTily  thofOHK''  '■'''*-  know  of  on  the  nuhjeot ; 

ctnd  ii  may  i  !  to  pruetirinnert  and  itu- 

dpntB  HR  a  III'.  M.  it«  particular  department. 

The  fi»rmcT  *<ti[iima  m  this  work  hare  been  com- 
mended BiroDgly  ill  this  journal^  and  they  have  won 
tUeir  way  to  fun  extended |  and  a  well*deaerved  popn- 


InritT.    Thii  fifth  nJ  - 
Intett  to  mainUiin  l>r 
it  waa  reviw-fi  uml  > 
Amerienn  pohf: 
sen  reel  V  nny  ." 
Muhjceti  that  i.    , 

We  are  jrra lifted  to  nnnonnee  a  n^nv  nn^  rrr\n 
edit i ooo f  D r -  C hu rclii  1 P ■  va J u at 
ensea  cif  feinntei      We  have  evrr 
of  the  very   h*?8t  w^irkii   on  !ht 
within  its  »cri;i 
pretcnt  editi«  ^ 
rcndiTi  it  iitil!  I 
profeasinn.     Thv  s 
have  tieen  retained, 
gree,   to  rnhance   i*  • 
aouree  of  cnngratiiltfTiMij    itjLit 
permitled  the  anther   to   be»    ifi  •^^Itl 

own  editor,  thoa  aeeurin^  all   ti  i    <Tiliii 

nn  aalhoT  alooa  ia  capable  of  making. — Tht  ir«at«f» 
Lanett. 

Aa  a  r  ^      'Ive  maftoal  for  ttndecta,  or  m 

workfii  r  praetttlooera^  we  ndy  •p«ik 

With  c>>ii  I   f  wheiMre  tay  that  it  aurpaiiea 

any  othi;r  thrii  un^  ever  itaucal  on  lb«  aiitmi  aaV 
jeet  from  the  Britiah  pre**,— ri«  X>uhtim  Qa«fiivlf 
Joumai. 


iaU4«> 
It  la  a 


DEWEES  (W.    PJ,  M.D.,   Ac, 
A   COMPREnENSrVE   SYSTEM  OF  MIDWIFERY,     nioalrated  hy 

Clonal  Ca^'5  m\d  many  Engravings.     Twelfth  edition,  with  the  Author's  liat  ImproveiDcmtt  tmi 
Corrections.    In  one  octavo  voiumei  or600  pages.    {Jusi  Istusd,) 

BY   THE  8AMB  AirrBO&. 

TREATISE  ON  THE  PHYSICAL  AND  MEDICAL  TREATMENT  O? 

CHILDREN.    Tenth  edition,    la  one  voluttie,  oetavo^  54S  pagea.    (JWi  UwHitd.) 

BT   THB   SAME   AUTHOR. 

A  TREATISE  ON  THE  DISEASES  OF  FEMALES. 

one  volume,  octavo,  032  pogea,  with  plalea.     {Jun  It§mdd,) 


ToBth   edition.     Ia 


DICKSON    [PROFESSOR   9,    HJ,    M.  D. 

ESSAYS  ON  LIFE,  SLEEP,  PAIN,  INTELLECTION,  HYGIENE, 

DEATH.    In  one  very  handsorae  volymc,  royal  r2mo. 


DANA   (JAMES    D), 


ZOOPHYTES  AND  CORALS.     In  one  volume,  imperial  quarto^  eartra  dutk, 

with  wood-cut*. 

KtaOr 

AN  ATLAS  TO  THE  AHOVE,  one  volume,  imperial  folio,  with  BLxt^Kmo  i 

uiiii'ent  piiiteSf  colored  after  nature,     fiutmd  io  half  morocco. 

Alv*o, 

ON    THE    STRUCTURE    AND    CLASSIFICATION    OF   ZOOPHITES. 

Suld  separate,  one  vol.,  eloth> 


DE   LA   BECNE  (SIR   HENRY    Tj,  F.  R.  S.,  fre. 
[HE  GEOLOGICAL  OBSERTER.     In  one  verj  kr  1  nndBaiM 

rolumei  of  700  pugee.     With  over  three  hundred  wood-cula.     (i«  ) 


AND  SCIKNTiFIO   PUBLICATIONS. 


DRUITT   {ROBERT*,   M.  R.  C.  3.,   «tc. 

THE  PRINCTTLES  AND  PRACTICE  OF  MODERN'  SURGERY.    A  new 

AtnvHean,  from  ihe  improved  London  edi!it>n»  Edited  by  F.  W.  Sahgiejit,  M.  D.,  KiUborof 
"Minor  Surjfery,'*  ^c.  lUuMrolod  witK  one  hundred  and  niaety-lhive  wood-eugmvitigH.  lit 
one  rery  hmid comely  printed  oclavo  volumei  of  67G  large  pii|pe». 


Dr.  Driiitt^n  rc»enrchea  intn  the  lit^rntnr<?  nf  hli  [ 
tubject  have  b«a  nat  only  cxtensivn,  but  well  di- 
rected; tlio  mo«t  rtitcnrdant  noth<»ri  are  f*»r^y  nnd  | 
impprttally  qui)t(?'J,  nnd,  while  due  erftlit  ii  given  f 
to«jficit,  tlieir  re«pcictiv«  merilM  «rc  weighed  wilh 
an  uinpr<^judic«d  hamU    The  grain  u(  xvUcnt  ii  i>re- 
Hcrveu,  and   the  rhafl"  is  unmcrefrntlly  *tH{>p#'4j  oC 
Ttie  arrttDgemcat  is  Btmple  and  :  '  '       il,  and 

the  style,  th^^lI[Brh  clear  nnd  inter«  rcUe, 

that  ttiebo<ilc  cofi  til  ins  more  )nC<<  ,  k*nte<l 

into  il  few  wor<l«  than  uir  olh«r  nunricii  work  with 
which  »«  are  ncq9niate<i,^—Limdef^'M*dU*t  Tittut 
«Md  GazeUe,  February  18,  15^. 

No  work,  in  our  opinion,  efitinli  it  in  preientiog 
CO  much  ralanble  itircieai  matter  in  m  smaU  a 
eompnst. — Si.  LouiM  Mtd.and  SMrgirat  Journal. 

Druitt'i  Surifery  i«  too  well  known  tf»  rh'*  Ameri- 
can medical  nrtift^sition  to  re^nir*!  iiji  nrii  :'. 
anywliere.     rrttbahly  no  work  of  the  k  r 
teen  more  cortlieiUv  received  and  ejUfr-  i 
Inted  ihrni  thii.     The  frict  tlial  it  eotniir^  lirnrJs  m  ii 
^■ci^mp:irntively  ainatl  ciirnpaaa,  all   the  esscntiul  ele- 
ment! cf  theoretical  find  practiMil  Surgery — that  it 
in  foqnd  to  contain  rettntjle  and  authentic  informal  | 
tion  oa  the  natareaad  treatmeiit  {>f  nearly  at)  «urgi-  ' 
cal  affect icm* — la  a  iiiificteDt  rcaion  for  the  HMeral  \ 
patrona^tj  it  hne  nblnined.    Tlie  e<litoT,  Dr.  F.  W.  i 
^ryent^  haaci,iniTibated  much  to  enhance  the  value  I; 
of  the  worlCt  by  itich  American  improvetnenltaB  are 
calculated  more  perfectly  In  adapt  it  to  opr  own 
viewB  and  prncLice  in  Ihii  country.    It  uboundB 
ever^t-whcre  with  tpiritp<t  and  Uie-like  ittuttrattonti 
which  to  the  young  anr^ieon,  eapccinljy,  «re  of  no 
in m or  ctvi«j deration.  Every  medjcnl  man  frequently 
needa  ju»t  mch  a  work  n»  thii,  for  immedjnte  refe- 
rence in  luomentaof  ludden  emergency,  when  he  bat 
not  time  loronault  more  elaborate  tVeativos.— TA^ 
Ohi9  Medical  amd  Surgical  Journal. 

The  author  hn»  evidently  ranucked  every  ttiind- 
a/d  trcatiae  of  ancient  aacl  modenttimei,  aDdfall  that 


ii  really  prncticnlly  uaefiil  at  the  bedilde  wlU  Imi 
foand  in  n  form  at  one**  rlcBr.  iti«rinct.  nnrt  intereic* 
iog.-^SdiHhurg^h  Monthly  Mtdtcal  Jottmnl, 

Drnitt*i  work,  condense^!,  iyatPiuniMo.  Iiiria.  nuA 
t»ractic(tl  aa  it  it,  bcy<i«d  moat  ^^ 
aeccaaibie  to  the  Amencbn  iilud« 

currency  ill  thia  country,  and  tun;.  -   

•pioei  promiaca  to  rite  to  yet  hi^lorr  Uvoc, — Th* 
WtMtem  Journal  of  Me di tint  and  Surgtry. 

The  moit  accurate  and  nniple  re^umA  of  the  pr^ 
•cnt  Btnte  of  Surgery  that  we  are  acquainted  With.— 
Dui>iit%  Madicot  JuurttaL 

A  better  book  on  the  principle*  and  practice  of 
^uryery  at  now  un^terttoad  in  Kagland  and  Aineri«^ni 
hnn  not  been  i^iven  to  the  profeaiioa. — Boston  Mtdi' 
cai  and  SurgUal  JoHrmU. 

An  nninrpftitaBldn  ccimprndinm,  not  only  of  9ur- 

Sical,  but  of  Medical    Practice.— L^nrfait  Medit^ti 

Thin  work  merita  oar  warntest  com  r 
and  weatronsflv  recnrnmcnd  it  to  voun^ 
an  admirable  dig  (rat  of  the  priiiciplea  uii>i  , 
ftiodcrn  Surf  ery.^JIfirfica/  Omattit, 

It  ntny  he  aaid  with  frulh  I'l^t  Ihe  work  nf  Mr. 
Druitt  affVirda  a  conij  :  ■■  -'■  '  v-  ,  f  ntid  con- 
dcnaed  view,  of  Uio  « .  n  b^irp^err. 

We  know  of  no  work  '  '  Ini  vine;  Una 

appearJince  of  a  maii' 
tfipicB  of  itUerctl  toih 
net  to  which  each   hn 


envtnble  quality  of  min*i  on  iwe-  \M\ri  ^<i  tn-  untm^t^ 
who  ■eemii  to  nave  an  innate  power  of  ararchinK 
out  and  graaping  the  lending  facta  and  fvalurct  of 


the  moat  eUborate  prodociiona  of  the  pnn.  It  la  a 
useful  handbiHik  for  the  practitioner^  and  we  ihould 
deem  a  teacher  of  aurgery  nnpardonnbio  who  did  not 
recommend  it  to  hia  pupiU.  Jn  our  own  opinion,  it 
ia  admirnhly  adapted  to  the  wants  of  the  student—- 
^tovinctai  Medual  €md  Surgiioi  Journal. 


DUNGLISON,    FORBES,   TWEEDlE,    AND   CONOLLY. 

THE  CYCLOP.^^DIA  OF  PRACTICAL  BIEDICINE:  cmnprtsing Treatises  on* 

the  Naturtj  and  Treatrnent  of  DiMsaseh,  Materia  Medica,  and  Thempeutktt^,  Pi<eu^es  of  Wornen 
and  Children^  Medical  Jurisprudence,  A:c.  Ace.  In  futir  large  super  royal  octavo  voluxnef,  of 
SSSi  double-columned  page^^^  »irocigly  mid  hand^M^tnely  bound. 

*^*  Thia  work  contain:^  no  less  Utiiti  fuur  huadred  and  eigbteea  dislincl  treatises,  oootribuled  hyp 
»ij*.y-eight  di^iing-uifhed  |phy»ician§. 


The  most  eomniete  work  on  Practical  Kledteioe  | 
extant;  or,  at  leaat,  in  our  [mst^unga.^ Buffalo  \ 
Medical  and  Surgical  JoumaL 

For  reference,  it  ia  above  all  piieo  io  every  prae- 
titioner.— lt'<«e«m  LancMt. 

f>ne  of  the  moat  valuable  medical  pnblicntiona  of 
the  day— aa  a  work  of  reference  it  i«  inv^luatrle. — 
WitUrn  Journal  of  Midicin*  and  Surgtrp. 

It  hna  been  to  ut,  both  aa  learner  and  teacher,  a 
work  for  reaily  and  freqne&t  reference,  one  ta  whreh  I 
modern  Efiglish  medtoino  it  exhibited  iu  the  moat 
advaatageout  light. — Medical  Eitirnintr,  \ 

We  rejoice  that  thia  work  ia  to  be  placed  within 
tbe  reaeh  i>f  the  prcifcaaien  in  thia  country,  it  heio|f  I 


anqucationahly  one  of  very  ^rent  value  Co  the  prac- 
titioner* Thin  eatimute  of  it  haa  not  been  formed 
from  a  hnaty  cxciuiination,  but  after  an  iDtimiite  ac- 
quaint-mcc  derived  from  frcqoent  couaultati^ui  of  ifc 
durin|{  the  paat  nin*'  or  ten  yeara.  The  ediirtra  ar« 
practiiionera  of  eacnbliahiHl  reputation,  and  the  h*t' 
of  contrihuturt  embrace*  mnny  of  the  mntt  »nt,n,T,% 

rirofei»f >rt  and  teachera  of  London,  Edin ! 
in,  and  GinKfl^ow.    It  ia,  indeed,  the  gr< 
thia  work  rhut  the  principal  articlea  ha\ 
niahed  by  prnctitionera  who  have  not  oii 
especial  attention  to  the  diaeaacB  about  u 

hiive  written,  but  hnve  atao  enjoyed  cis^   ^ 

for  nn  extenaive  prncticnl  ncqujiuj Lance  wiin  thcm^ 
and  whone  repiitntion  carriea  the  uaNurnnco  of  their 
Cfirapeteney  juttly  to  upprecmin  i!ie  opinioni  nf 
othera,  while  it  •  tarn  pa  their  own  doc  trine  a  with 
high  aod  jitat  authority. — Ameriion  Medical  Joura^ 


DUNGLrSON   (ROBLEY)|    M.  D., 
Profeasor  of  tha  Tnttitutea  of  iMediciae  in  the  Jclft-rton  Medical  College,  Phlludelphia. 

HUMAN  HEALTH;  or,  the  Influent^)  of  Atmospliere  aotl  Loc^ility,  Chao|ro  of 
Air  and  Climaie,  Season*.  Fi>od,  Clothi«|ff,  Ilattiinjr,  Exeretee,  Sleep,  k<\  t^c.,  on  Healthy  Man; 
cooslitming  ElementH  of  Hygieoe,  Sceond  ediUofl,  with  many  tnoujiie«tiort^  and  udditipo?.  '^ 
Qoe  octavo  vol ume,  of  454  page*. 


»LANCffAl 


flfeL«^A»8  MEDICAL 


DUNGLISON    (AOBLEY),    M.  D,, 

PfOfetiOr  of  luititutes  r>f  iVletlictioe  m  tb«  Jc0or»<:>n  McUtc&l  Cohegtf  Phiimdtkphia^ 


MEmCATi  J  N';   a  IHctionary  of    ^ 

Iixplfin«>Tirir>ii<  Subject 5 ond  Terms oj 

Pba  1  'h-M  'I!'—,  Medical  jMri^pnjdent>-,  *,\f.      %>  nn  nit;  r  rt'r- 

Kor  iifttc  sLiii]  of  cclebratod  Mtrjcnd  Wutors;  Forrmila  lor  var 

and   I  i  teporalionsi,  etc*    Elevenlhediiion,  revised.    Jn  one  ven- 


Kindts 


iiij,jlc*ie 


over  nine  biuidrcd  large  double-col unioed  p«§e»,  tlroiigty  boujul  in  Jc&liusc,  Wiik  £^U4id  bmodt 

(Jujt  Isntud.) 

Evt-i  •  rr'-r  ■;    '  i!;"-  -,  ..ii^  beor*  the  r'     '       ^  '■.■•.'■■.'  ^'     ,   ,'■ 

(let«;ir  with  ihe  t! 

near])  j      ..  _     .:  N*en  adde*]  i 

Mrdrctil  IjictiooarYj  lH«rciore,  eiuliracing  over  FIFTY  THUUc^AISU  UEFlNlTKi: 
liranehcs  of  tbe  science,  il  in  presented  as  meriliriir  a  conrinuance  of  the  irn^ai  (avor  .» 
which  have  carried  ill  within  no  very  lon#(  t*pr        •.-      ..._^i..      .k.     .,    .. 

Every  precaution  ha»»  bt-en  taken  in  the  pn  ►  rffid^r  ii*  mecha- 

nicul  exccuticu  and  typtA^ruphicu  I  accuracy  '^y  and  imivtr'i.' u*e> 

The  very  extensive  oficliiiouji  hitve  been  accomijiud  ^_4 

Ihe  volume  by  the  cniploymefii  of  a  small  but  ejcc*  'j« 

prc.-^fi  huM  been  watched  with  great  care,  and  every  *  nw^  u.-.  ,.  -*»t*e- 

*f  *«.nr>'  to  a  work  ol  this  tittture.     The  whole  is  printed  oa  fine  j*  eilii* 

bitiricr  in  event'  rci-peci  ao  great  an  improveuteiit  over  formej 
exceedingly  loW  pncse. 


W<?  welcome  itcordiaJly;  itlitiiiinilTnirablework, 
and  indiipenitahk  to  aM  literary  medical  mra.  Tbe 
UlviT  ivlijch  hai  l^iecn  IneatowHI  upon  it  it  nomefliiag 
liruiHfiioiij.  The  worki,  however^  hus  now  been 
done,  and  wp  ftre  happy  ia  the  Ihoufrht  that  no  bu- 
niiiji  being  will  liave  ai;aJn  to  unclerinke  the  »nn)r 
Itignnttc  irtsk,  Rcviied  i*nd  fofrpcte<l  frnm  time  i*^ 
time,  Dr.  Dan^tiiion^i  "  Medical  Lciienn^*  will  IbhI 
i«\t  centnrieE. — British  tmd  Foni^  Medl.  Ckirmrg. 
JffWriP,  July,  1853. 

Tlie  fact  that  this  eaeelleai  and  ImrR^d  work  hcia 
pajBrd  ihrr»u|:h  eig:hK  editions,  and  thut  a  ninth  ia 
Tend<?rcd  nrceuat)'  hy  tiio  demands  of  the  publtf , 
nflTurdi  «  aufTicieat  evideace  of  the  geaeral  apprecia* 
Ikmof  Dr.  Dunfrliaon'i  Inbori  by  tho  medienl  pro- 
fawinn  in  Knptand  and  Aiuericu,  It  itia  book  which 
will  hoof  ^reat  aerviee  to  the  atudeatf  ia  trachiai; 
hitn  tbe  mtrauiiif  of  all  iho  tfchnieal  lerma  uaed  ia 
»ut,lif  in»'  nsn\  \vt\\  be  of  no  le«j  u«e  in  the  practi^ 
f-  to  keep  hiitiaelf  oa  a  level  with 

dical  ftoi(*nce. — London  MtdicQi 


valnablfl  work,  wa  dlreetMl   tba  ftitctttU>«  nC  ear 


reader*  to  iJ* 
little  more  i; 
retitatie.  ikial. 
prevjiii- 
►nnU  t 
tion,   fi 


-It 


n$  — 


In  Cakinor  lenve  of  oar  author^  we  feel  compelled 
to  coafes*  thttt  hit  work  bear*  evtdeneo  of  nlmoit 
lacrrdiblc  Inbor  havinc  been  beatoWeil  uptwi  itteom 


''6  found 

J    ia    the 

»M.a.JcrfBl    1       - 

^  I  iodaetr^S  i" 

f-:  ..ty,  «•  wc  1    . 

eAt"'in.'JM.r  ^    J.»r    WO   Ittttil    n   CiiflSlXNi  "i 

reacli,   and    make   very  frequent    %<  j^ 

Dearly  alwaya  fiadia^  la  it  the  inroni,  c. 

— BritiiA  and  Fonign  Mvd.-Ckintrg,  Ac  tine. 

It  has  the  rare  merit  that  ft  errtainly  has  »o  tiwmi 
in  the  Kaglish  hngunf^e  for  aeciira«*r  avd  extent 
of  referencen.  The  terra*  ^eaera  11-^  locla«le  aKort 
phyiiic^tojrica}  and  paiholqgicjil  dcaerrpf  iona.  »ty  thsl. 
na  the  p»>*K.  r  ^r.^t)y  Dbaervet.  H^"  r-^  '»►  r  duea  am 
poMCJi'i  li:  a  meredii  -  j  book, 

wbjt.'h.  :  :«tructa  hiiu  «tfaww 

lotfy^  I'ui  ,,.„L.t^  .,.ui  with  a  I»r-  r 

iaioruiatioa.    J'he  author^*  In  '^es  »i 

perif  appreciated  by  hia  own  •  ,  nwi^ 

ran  only  eoa firm  their  judfmer  nea«liBg 

thia  rooit  aatful  volume  to  th 


^Hion.-EdinAmr^h  Journal   of  M^d,  S<*eii«J  J  f^^rirrwd^eTal^Vo  medTcJTl^^^^^^  Z^X 

^1'*'  '*^'  I  without  it,— Ltwfrfwt  JM#J.  (?ax**.., 

A  miracle  of  labor  nad  indo.try  ia  nac  who  k»a  |      ,<  j^  certoialy  »aore  complete  uad  erjn>praiie«a4ra 

thun  any    with    whi<rh  we   »rc   rw  aimnLcd    in    tiif 
I  nflliah    lunKtiaec.    Few>  \fi  i  i4 

Iter  nuftlificd  thun  Br.  Dudci  r* 

ina  of  jiQQb  a   work*    Lettrnm  at- 

aevcrio)^,  aud  «ecumtei  he  bri^*  i'  *U 

the  pecuHor    titlenta  aece»»ary  Tor    i  aJ 

n«^r(*'r!ri;wu  H ;    whilCt   at   the  Mime  Un     .    .^jn*- 

ii  IB  writioffa  of  theaitelrnl  •ttd  i 

'  i'ur  art,"  readcra  hiro  alrt^rttf  lo  i 

ti.L   _.      -age  of   the  aevtrul  u-rxna  of 

and  th«  variu«»  modiAaitttoaa  whieh  OMdi^al  lam 


wrltf»*B  mMc  itnd  voJaintnuas  wr>rk«  on  rm-nrly  ev^f 
''"  '      '  '(licul  aCiience.     There  fi'.'  '  ' 

to  the  aluil^nt  or   pm<  ' 
I  ncing  a^e,  ihun  one  in  \t, 

{4HJM],  iii  n<:Ujtion  to  the  ordinary  Euenuiu'/uiKi  tiirin- 
ration  of  medical  teruia — *o  many  of  whleh  are  of 
ifiodern  inlroduorinn— conciae  dcBcnptifrn*  yf  their 
aticmiLBd  employ  men  I;    i  '      ^hud  much 

k  ia  ooalained  in  the  vol*'  l«.    It  it 

BalmOBt««iadi«pen»ui^  Hearned 

laiofia  At  to  {>ur  own.    In  l:irr,  to  uH  who  may 
Doecaaioii  to  aiccrtaia  the  meanin*  of  any  word  ,  T!Z\^Z  ^m'^^A^^TV^  7hL'^^^^ 
beloniriafrto  a.e  many  bmnchea  of  BveJirine/  From     li*J?/*hroroe?ef,Tf  T,nt^r^u^^^ 
•  earcrurexamiitatioa  of  the  prrti^ot .  !  -an  I  'i*'  '"^  .'''S  P^^f/'."  "^   M-.-.rMr*ui««t.  -►.*» 

voacb  for  its  aeeurney,  and  lor  jir*  ht 

^ttite  np  u>thed(iteof  pablicntion;  U:  :;ea 

in  his  preface  lh»t  hthu»ruidcd  to  UuIki^jE  (Vku  iUuvi* 
aand  terma,  which  are  n<:i't  to  he  found  in  the  pre-ee- 
itnfir  oae. —  Dmbiin  QitarUri]f  Joumni  of  Mfdittil 


e  pro 
fiJu, 


1  eopioni  I 
crejtee. — B^Mtan  MkA 


Joumai  ofikt  M*d> 
I      One  of  the  raoat  <■ 
the  cuUiratora  of  itjnjicai 

Tha  naoit  eompreheasiva  aad  beat  Eacliak  Di^ 
tionwry  of  laediead  teriua  exlMtti. — B  turnip  Medical 
Journal 


Ob  the  appearance  of  the  laat  edition  of  thi 

AT  TMK  «AMV  AITTBDE, 

THE  PRACTICE  OF  3IKDICIXE.     A  Treatise  fyti  Spec^M  Vuthohgy  and  Tbir 

rapeulica.     Third  Ediiion,     In  two  large  octavo  volumes,  of  fiOeen  hundred  pafoa  ' 

Upon  every  lopie  embraced  ta  the  woric  thebitetl  |  fertag*  of  Iha  mt^^—BMioH  Mtdifui  um4  Smt^ 

icforniatiitQ  yriW   be  foimd  carefully  poatad  up.—    Jourmt^U 

Mtditni  Examintr, 


I     Jl  ia  eertainly  Iha  mi  rat  complale  iroitiaa) « 

'  wc  hnveany  knuxyfltd^ti^^WuUfnJourmat^ihM' 
I  tin*  mnd  Smrftrfft 


I 
I 
I 


AND  SCIENTIFIC    PUBLICATIONS. 
1 


IJ 


DUNGLISON    (ROBLEV),    M.D., 

Pror«ffK>r  of  lottitutea  o(  Mecliciti«  in  the  JeirorKoa  Mcdieal  CoUege^  Philndt'fpbift. 

HUMAN    PHySIOLOOr.     Seventh   edilioD,     Tborouf^hly  reriaed   and  cxteD- 
civ«ly  modified  and  etilnrgrtl,  with  ueurly  five  hufHlmd  illuHrpationn/    In  two  large  and  Imnd* 
■omcty  printed  octovo  voUimeR,  cocituiriin^  nearly  14^)0  p«gt»». 
It  h«i  It'iif  linre  tnkfn  rank  «•  one  of  th«  rnedi-     Phjruiol^Ky  in  the  Enp^lmh   lan^nnrc,  and  is  higMr 


uil  cldaRJrti  of  ofir  laniraa^e.  To  miv  that  it  ts  by 
f«f  Ihc  beat  t«xt-bf>olc  of  phymoloif y  ever  pudliehed 
in  tilts  Cfujulry,  U  but  ech4iinff  rhe  KtMirml  testi- 
iQQisy  of  liio  proieBaino. — A^.  Y.  JoHrnal  of  Medicine. 


crtditable  to  theautbiir  nnd  pul»UfthcrM. — CmnudiaH 
M*<tic<U  Journals 

The   moJit  complcltt  nnd  RnticfActory  «iy«teni  of 
rhyaiolitgy  iu  the  KugliBh  Uuigutige.— litrur,  ilfa4, 


,  I      The  best  work  nf  the  kind   m  the  English  tuA- 


There  in  no  ginprle  honk  we  wntild  rrjcoinmend  tn 
the  uttidrnt  or  phvatcian^  wilh  f^renter  cnnfideiire 
Iban  the  pre«nt,  becnuae  in  it  wiil  h^  foutit)  a  mir< 
rgtrof  ulmoal  every  itniidard  physiolc^irtcal  work  ifi 
linedav^  We  rtiont  cortiiftily  recupiniend  the  work  | 
t*i  evftfy  member  v(  the  pn»fe«Bioii,  otid  no  atudeot  j  The  mntit  fgll  nud  complelr  •>  alciH  of  Phyaioki^ 
■iKMlId  be  wiriiout  it.    It  i«  Die  eompleleat  work  oo  J  in  owr  Un^angK .^Wc.*Urn  Lanet$, 

BY  THU   f  A3KS   AUTHOll.      (Jttft  Tssttfd.) 

GENERAL    THERAPEUTICS    AND    MATERIA  MEDTCA;   adapted  fur  a 

Medical  Text-ixiolc.     Firth  edition,  much  improved.     With  ono  huudri^l  and  eigtay-acvcn  illu»- 

«ration».     in  iwo  larg^  afid  han<i*«miely  printed  octavo  vot&>^  ofulHrnt  UOO  pagus. 

Ttie  new  editions  ofthe  Umied  Stales  Phurinacopcpia  <ind  iLiun?  ofl^ondttn  fin<1  Dublin^  Imve  rcn- 
dleri?d  necesfary  a  tiiorou|?h  r€»vf«i{ifi  rtrihi**  work.  In  aotiompli-'hing  ihistheeuTloir  hw*  ^piired  no 
peiiii«^  in  f^nderiDff  it  a  cii  "  .v  mid  rclmltc,  b^  i'         '       '  HiMit* 

t»t  TlieruiKMitiiT>  tiful  Mhf  "t-n  *iOuir'wlia(  t ,  -  jm- 

pfovem«nt  will  be  found  i  .       .  ucal  oxeculion,  i  lext- 

Dook  fof  the  iitudeot,  thereiure,  euu^aii<Mfiiir  wHhn)  a  modeiaie  compa9>  it  !*iitL>ituiU>iy  louitt^  of  it* 
unporifujt  Mibjeci,  it  is  agaitt  proeentcd  aii  evon  more  worthy  than  hi^rtitolbi'ti  ul  Iho  very  great  itkVor 
which  it  has  received. 

In  thiH  wnrkof  Dr.  Duagiisnti,  wa  recngntse  the        Ai  a  text-botk  for  ttadcnta,  for  whom  it  in  par* 
Mtne  nntiriag  induatry  in  the  collectinn  und  cm-     ticiulitrly  dtraigned.  we   know  of   uonn  nuperior  t<» 
bodying  of  facia  no  the  neveral  auhjecu  of  which  he     it*—- S*.  Louis  MetiUal  and  Sureical  jQun%at. 
treota.  thut   hne  heretofore  dintiniruiiahed  him,  ««d         ,  .     .     ».  j-.i         t    .  -     -        .t 

we  eheerfully  pomt  to  Eheae  v.dtimea,  a.  two  of  the        ^*  pnfP->rla  to  he  «  new  ediiinn,  hut  it  t»  ralHjc 
moat  iiuere«t'4  that  wo  know  of,     1„  noticing  the    *  '^^  *"*"   '  '?  ^^7    ^  \T  'r  ^f"  '"If '"''"t'  ^^*l 
Mddiiums  t<.  thfa,  the  fourth  edition,  there  i.  very  '  »"   <•'?  umoimlaiid  quality  of  the  iTiatter  whr^h  rl 
little  in  the  p^i^dical  or  ^niiuul   liteivitare  of  tbi  !  coatama.-.V.  O.  M^dnat  and  S*itguai  Jauniai 
proreaaina     puhliahed    in   the    intervuL   which    has  I      ,~    .  i.  *•     .1  -      jj.         *  *i.  j^      ^ 

ilupaed  ainci  tf.e  iae.ae  of  the  firat,  Ihut  hua  eaenp^d  '  ^^  be.prak  for  Thia  edhmn,  frnin  the  profranor., 
the  «firefiil  acnrch  of  th.i  author.  Ai  a  book  for  ■"  lacrwtae  of  potrMnui^e  over  aay  of  iti  foriner 
refereoee,  it  im  mv^imbU,^CharUilaik  Mtd.  Jitmr-  o"^»t  "p  acc.7ijut  of  tta  lacreaaud  merit,— A.  i. 
iMt  Ofuf  HtHtw.  I  Journal  ofMedtcim. 


It  may  h«  tniri  to  he  tht  work  tmw  upon  the  feub- 
|ecU  u^Q  which  it  ismsLi^.—Wtsurn  Lani:^.t. 


We  con  aider  thia  work  aiie<]uatied.— feattfii  Jir«i^ 
and  Surf.  Jourru^. 


BY  THE   iAMK   AtTTWOB. 

NEW  RRMEDIES,  WITn  FORMULA]  FOR  THEIR  ADMINISTRATION. 

Sixth  editioni  wilh  extoosive  Additions.     In  one  very  large  octavo  voUttne,  of  over  750  page». 
One  of  the  rtioat  uaeful  of  the  author'!  work*. — 
80Uih*Tn  Medical  and  iiutgirai  Journat. 

Thii  well-known   and    BtHodard  hook   has  now 
rearh«^  ita  ajjcth  edition^  nnd  hnti  t'ern  erilargcd  and    able  io<Iioiii 
improved  hy  the  introduction  of  hU  tb*«  renceat  ^ifti    pource  wh 
to  therapeutica  wfairh   the  inat  few  yenra  have  an    him  to  f^i 
richly  priKluced^  including  the  aiia»«lh"""  -'.^' -■»«.,     and   aliil*- 
4ce»     This  elnborttte  and    uaffful  vntun:-  autlioriti- 

fotiod  in  every  medical  library,  for  aa  .  I  practieaf! 

fereocef  for  pbyaii'iana^  it  i»' Uh»urpu:>.^.u    :.j   .ui>  {  examine  thv 


difl^aaeB  ntiil  for  reinediea^  wiH  he  f(»und  ifreatly  to 
enhouec  ita  value, — N<tc  York  Mtd.  GantU. 

The  ^rcrit  learDinjcor  the  aulbor,  nnd  hiit  rurmgrk' 

mi.hIwhi''  I'll,*    r«i;.if'nrrtiea  into  every 

iblo,  has  enabt(i<l 

wr:  niHHM  of  file  t  a 


) 


vtlier  work  in  exiatoaoe,  and  the  douide  mdex  for  |  0/  Fkarmacy. 

OURLACHEPl   (LEWIS). 
A   TREATISE   ON   CORNS,   BUNIONS,   THE    DISEASES   OF    NAILS. 

AND  THE  GENERAL  MANAGEMENT  OF  THE  FEET.    In  mi«  12roo.  volume,  cloth M 
pp.  134. 


DE  JONGH  (L*  JJ,  M.  D.,  &e. 
THE  THREE  KINDS   OF  COD  LIVER  OIL,^ompaiativLly  considered,  witli^ 

their  Chemioal  and  TUfraii^futio  Pruperlie:^.  Trans^^luiedt  with  an  ApiN^ndix  and  Canes,  by^ 
Edward  CAREif,  M  D.  To  which  is  tidded  an  article  on  the  i<iib]ecl  fruni  <*  Dutigtisoli  oo  NewJ 
■  Itemed ies."     la  oua  Mnall  12rao-  volume,  extra  cltjih. 


DAY  (GEORGE  EJ|  M.  D. 
A  PRACTICAL  TREATISE  ON  THE  DOMESTIC  MANAGEMENT  AND?] 

MOKE  IMPORTANT  DISEASES  UF  ADVANCED  LIFE.  Wilh  aji  Api^endix  on  a  new 
and  isucce!«!^rii!  mode  ortreoliug  Lumbsgoand  utherJbrfri^  ot  Ciuoiiic  Riiemuuti^jn.  One  voium*^ 
octttvo,  226  pogei. 


u 


s t Air cif  A nf^  azf  Lifif •? 


ELLIS  (BENJAMIN^  M.D. 
THE   AIKmnAL   FOHMITT.ARV:   Iniurr  a  rolL^rtJon  of  Prcficripftlon^  ciprived 


uiiuie  iicc-oiiipiiuit^ti  Willi  a  tew  brief  rhnrmuctrutic  and  Mefjicui  U^tt^i^rvatioii?^*  T< 
r**vi^f*»?  unA  mftfh  ••xit^nded  by  Robert  P.  ThomaSt  M»  D,,  Profewor  of  Mnti*ri&  M 
T'        '  '   '      f     ■'  r  Pharmacy.     In  one  neiitm'invo  volume,  ur  IWo  iiundred  anU  iiihtcy-^ 

i  Rf'visf.fi  and  tiUargeri  to  1854.) 

.  , .    J  a  very  coixipleie  reviiijon  ol  ihe  h 

e^  w^  and  arliliijonfj^  the  propre*s  of  medicat  ftnrl  , 

vj  Inrin::  felly  ihfMu*i.vrt'mc(ltnf  tisrenu,  »\iif!  rcvi'- 

i^i  ' "             I     iiodate  the?-* 

fill  :>iHrp:t*fJ,  \v! 

S^rv,  .,      -  .                             ..ag  merited  LiJ          ..^      

Aftrr  iin  rxHininnlion  f»f  (lie  oew  mAtter  and  the 


Ktlieve  tlir  repiitiiiU>n  of  th*- wnrk 


built  up  \n  t)»r  nufh'Vf  and  the  late  diati&trniilied 

editor,  wtll  rnntiniie  In  flottriirri  timler  IIjp  aufpicia 

(if  the  pffHi-Tit  editor,  whohoa  ih'^ioduatry  nnd  accn-  i  Irtt 

TT*  wntild  say,  couccienttoucne^i  rrqiij>  I  C/^nrJ[r>rfij«  j;</i 

tJi'  ,'i'iiipilde  tnsk. — ^mcrfc/m /ovrAa/ o/ 


Ir  will  proT«  }>iirticu1arly  iiioful  let  vtndrnri  •• 

ter 


.f  u 


I  »rtr/  /%<i>»eu 


ERICHSEN   iJOHNi, 
ProfoKor  of  Surgrtry  fn  Unirenity  College,  London,  ice. 

THE  SOIEXHE  AND  AllT  OF  SUKGERY;  BEiNfi  a  Treatise  o!f  Sumicai. 

I  '  '  Edited  by  John  H,  BKiyrorr,  M.  D,     Ill»i*friitt?d  wftfr 

n  wiHjd.     Ill  *m«  large  wid  liaind»ome  octavo  rdume,  ot' 
I  ,  :  .  {NowRtKtdy,) 

ThM  ii  «  new  work,  brought  ijp  lo  May,  1854, 


Tl  ifi:,  To  otir  TiuinM 


hUMs    *t-r  T.K-t  j      !u 


Vi'  J  cur*  a»  1 

111,'  ^  t>t>ly  unc.  1 

jirij      .  .  -:".  of  l]ie  prr..      . 

youi;^  men  >u*i  enicttajf  urort  Itt*  «tMdy  ui  \.u\^  liriiui^i* 
of  tb(?  pr«fp**<oii, —  Weslttn  Jout.p/ M*<t.  an^i  Sur^erjf, 
|.^.. I  ,...,.«,,    .1^  ..III  i»-  'vf rceivrd,  i;ie  wholn  surc'- 
•-'  J'xi  of  it«'!<  I  f  aliiw>9t  cum- 

p  iUcrfud  and  explieil,  eanti 

exitmai*'  nt  ii  in  i(. 

f»iefll«-Mt  eontribir  ' 

lre«t  »mf tc  voJuinc  i.-.v.    ._*,„,,»  ,,..  ..►.    ^,mmi  t, ,.  -*.... 

Willi  irrrnt  ptetigiirt*  wc  hiM  tt  to  our  text  bootee —  i 

Nei*hviVi  J4> u rn n <  ^  M^'titin*  and  Su rger y  I 


nlly    cuIhi.'icitmT  l^y   si   vrry   rcrion* 


rarely  i  irouiiur  Csi^^j  requiring  lur^ivoi  mt.Uix^t' 
menl,— Suiho>effpt, 

Prof.  Krfch»cpt>  w..  '     '  "  ^ 

Aurpafr'rrJ;  hi«  nine 


^u>ur  ot  prrH 


Aff.l.  rtnfj  SMfj;-    Ji:K»Tiit*. 


FERGUSSON  (WILLIAM),  F,  R,  S., 
Proic#»tjr  of  Surgery  in  Kin^'t  CtiJltgc^  Ltiadon,  4c* 

A  SYSTEM  OF  PRACTICAL  SURGERY.    Fourtb  American,  frnm  the  thirf 


In  one  large  and  bon" 
amdred  and  ninety' thr> 

in  rnrjiT'C'tinn  with     »tv 

t*?cciitty     f '  . 

!>y,  the     t? - 


,'.   -And!  , 
'tifin  in 


de^pa«lt«Mat, 
Du^reheiujve  •ealej— - 


i'ijrp'.i'ip  HtHiXi  tliia, —  i\.  1  .  ^M*-*/.  af»^  Aiirj 


1 'I  nee. 

1  Ue  aur- 

I  i*p  liody 

.1  fni:>rbid  condition* 


Tt.f  .'iJiJjrion  * 
fnorc  tlinnr?rf 
titiouer, — Ran 


nv  n^w  pares  nuike*  tJiM 
If  to  the  ttadtfitt  lAd 
irl. 

MLia  works  npoii  surf^ry  piUi- 
we  koo'w  oJf  none  w«  i^ltte 


FRICK  (CHARLES>|  M.  D. 
RENAL    AFFECTIONS;    their  Diagnocis  and  Pathology.     With  iUostratiails. 

Owe  vulucie,  royal  Timo.,  extra  cloth. 


H 


d 


tHD  SCIENTIFIC    PUBLICATIONS. 


FOWNES  (QEORQE),  PH,  D,,  «tc. 
ELEMENTARY    CllEi^IISTRY;    Theoretical  and  Practical.     With  ntimenma 

iUu^ttr&Llons,    A  u&Vf  American,  from  the  Icu'^i  iinil  revi«!«d  Li^ndnn  cduion.     Ediled»  wilb.  AtJdi- 

uons^  by  Robert  Bbidoes^  M.  D.     In  one  Inr^c  royal  ]2t]io.  volucoc,  oTuver  5^  pngo«,  with  l$t 

wuod*ciit?i,  **heep»  or  extra  cloth.     (Nolo  Hfotlf,) 

Tim  lamented  (Wftib  efihe  author  has  caii*ed  the  ppvi*iim  of  tbis  edilioit  topaj*?  ii  '       '      i 

l*io*o  tJisiini^uUhetl  t^liemi^t*,  H.  Eenco  Jone*  and  A.  W,  Hotniaau^  who  have  i  i 
reptitalion  by  the  «ddi^iofl^  which  ihey  huve  rnttdts  ru^ire  u^peciuHv  hi  ihe  portion  di.-. 
Chpmit*tfy,  considenihly  incrti^Bfini^  the  ni»e  of  the  volume      Thi»  labor  Iiiih  Iwen  ho  ]ii*>ron;tfhly 
perfonnwi,  rhnt  th«  American  Editor  ha^  found  but  tittle  to  iidd,  His  trnte^  conM*lin^  rhielJy  *'(  micIi 
m«^  '  '     *     nee  of  tbo  science  ban  rf?Qdereid  neoes(*ttry,  of  of  iflveflligaliofij*  whieb  ba4'  j 

jipl  1  by  the  fitilhor^H  friend*. 

1  M  ttgain  prescnK^d  as*  an  exponem  of  the  mo*l  advanced  Mate  of  chemieat* 

«K?ilifcii^,  and  a.H,  not  ua worthy  a  eoutinuatiott  of  Ihe  marked  faror  which  it  had  received  nt  an  i '    ~ 
mentnrv  t  ex  (-book. 


WekTi 
difficult 

which  It 


In  the  \      The  Wf>rk  t>f  Dr.   T 
1  the  patilir,  nmt  iti  Di- 


upmn 


he  patili 

;Tffi    n» 


Will.' ■  "U^J     It    t'> 

*•  .i  r.»r  th<ir  bm 

ta  1  It  IB  cotiin-i 

CeilinjL    -A'lh.d-r-iltSi  l«nd   alt«»gt:llirr  juluiir^ilijy    "gi.t 

A  itaif -^  .,.. ,*,.-!    ,..i.:,.i.    i,..^   r,.„..   -....,,,..^   .i.^ 

repitinii   I 

•pace,    n  I 

eOndrilBHlrTi    »  I..I    .n..r...,,,     ..,.,  u        rii?   m..  .k    M  i  mm. 

<»iRe  witlioiit  hcin^  ''in*}  ^^^^  brief  wii-li{>iit  hi'inft  too 
dogtSHlieai  or  geaertil. —  Ftr^titia  Jifcit,  A4i«f  Svrgitat 
JomnnU* 


A  work  ^-■"  -■'—-•'  '■•  *'•-— .-'- 
U  in  an  i 
iind  fftirls 

iOld  ItiU    fi|i-rr  iri'.:    rMtr'.-n-'  u    >  -' 

in  wliich  it  i«  wnlftn*  jhUkuIvc  r 
very  properly  urged  npniust  timi 
po]>ular.^£tfuii>«r|rA  Motttkiif  Jvmt. 
Stitntt, 


y*\    tlniJi. — jLoa- 


QH/VHAM  <THOMAS),   F.  R.  S*, 
Frof«r»or  *y{  Clirmiiilry  in  Univertlty  CfvtlrgtJt  Loodon,  &«. 

THE  ELE^^IKNTS  OP  CHEMISTRY.     Including  the  applicatiou  of  ll.o  Scienc«  ] 

to  the  Arts.    With  mjiuerou*  il]ii*irftiionK.    With  Note*  and  Addihon.-*,  by  Robert  BftiDSKa, 
M.  B.,  lVx".  ize.    Second  American,  from  the  ^cond  and  enlarged  Lioftdon  edition 
PART  L  (Lately  hsw4i)  large  8vo.,  430  pugie*,  1S5  iJlu^tralioiui. 
PART  II.  {Preparifi^)  to  match. 

The  great  chanjifej*  which  the  science  of  chemistry  ha»  undeffone  within  the  lat»l  few  year-fi,  n 
der  a  new  edition  of  a  treati^  like  the  present^  almofi  a  new  work.     The  niithor  !ih«  din*He4*l 
several  year*  to  the  reviision  othi«4  treutt?^,  and  ha*  endeov^ored  to  embody  in  ! 

infisrenoe  of  imporlancti  which  hani  been  obcerved  and  recorded  by  the  great  !  I 

mve»liff8torft  who  are  t«o  rapidly  changing  the  face  of  the  ncier*ce.     In  this*  laaai  * 

been  RTcatlv  increased  in  .««i2e,  and  (he  number  of  illustrations  doubled  ;  wbde  the  labors  of  the  cdituc  i 
have  been  directed  towards  the  introduction  of  such  niatterit  ai»  have  escaped  the  atlention  of  tho 
author,  or  a»  have  arisen  since  the  publicatioa  of  the  tlrt*t  portion  of  thi-  edition  in  Londoo,  in  185^*  ' 
Printed  in  handsome  Btyle,  and  ut  a  very  low  price,  it  i;*  therefore  eofitidertilv  pre^eiifr^d  to  the  pro*  ' 
feaaioa  and  Ihe  Mndent  aa  a  very  complete  and  tboroiig:b  text-book  of  this  iiuportaju  auhjecl* 


GROSS  (SAMUEL  OJ,  M.  D., 

ProfcMOrof  Surgery  in  the  Lour^ville  Medieiil  loBtitate,  Ac,  *  - 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  AND  INJITRIES  OFj 

THE  URINARY  ORGANS.    In  one  laf^  and  beaniifwUy  printod  octavo  volume,  of  over  »«v« 
hoiidred  pa|i?cs.     With  numerous  illustrauouji. 


A  vntiiime  replrte  with  truths  und  prineiplei  of  the 
utinOHt  Vdlue  in  the  invealigfttion  of  tbete  di«ea«es.— 
AmMTxcan  MtdirttlJoumal . 
*  Dr.  Groft  h&«  bruai^ht  atl  hia  lenriftnjr,  experi- 
aace,  Uet.  nndi  ju'tKOieat  in  the  tatkf  and  htt«  pro- 
dueed  a  work  wi»fth>-  of  hit  high  rt«put«iiim«  W« 
feel  perfectly  »afe  in  recotntntncSing  if  to  our  read- 
ers KB  a  inonocrrEipli  iinrqunllcd  ia  ii3lertf«t  and 
tiractkal  vjilue  by  any  other  on  the  subject  in  our 
lanfuitge. — Westtm  Journal  o/  Mtd.  and  Surg. 


thja  dqi^irtmcnT  nf  art.    We  have,  indeed,  unfeigned  i 

r Censure  in  congralulutii]!;  all  coDCeructl  in  this  pub- 
ir«Lti*ni,  on  the  resull  of  fhfir  l^htMr*:  roi'l    

rience  a  reeling  B^miPthin^  I  '^ 
cxpectjiathn»baaiimut],wtiM  d 

hv  the  prtjduce  f»f  n  favnfk'.i 

ably  surprisrd  hy  a    sCntrtv  rn^p  winch    rnuy  li*  mF  ] 
eMmpririJum  with  nny   nf  iia   former  rivJils.     Tbej 

groan  (la  of  our  hijrh  upprrciiiti<in  of  Ibe  wmk  will  [ 
eobviijUB  a*  we  prorreU;  unci  wc  ihmbt  nM   lli«f  1 
the  present  f^icilitica  for  otttniniaf  Atnertrnn  iHioka  | 


It  hnsremamcd  for  nnAin«^rtc«n  writer  to  w»pe  i  wiUiriductJ  many  of  our  rwid-^rs  to  verify  our  re* 
away  tbi*  TenToueh  ;  ond  iocomp  clely  hn»  'tie  tnsk    coramendntinn  by  tlieir  own  peru.ot  .>f  ii'-BritUh 
been   fuimieci,   that  we  venturK  to  |. redact  for  Dr.    a^  Foreign  M^iic4,^Chirurgic^I  Ret (ew. 
Gross's  I  rent  I  se  a  permnnrnt  place  in  the  lirernture 


Whoever  will  p-rruse  the  vnut  nmonnt  orTntunble  1 

Kractieal   informnlioti  it  contjiius,  nnM   which   wa  | 
nve  tieen  unrthtf  rv^n  in  notice,  will,  we  think,  j 
iiffree  with  «»,  that  th^re  is  no  work  in  the  Ktulis* 
tttnfrua^e  which  can  make  uiiy  jost  prtrlcnskws 


1  pern 
ofiur^ery^  worthy  to  rniik  with  tlie  best  works  of 
the  present  nge.  Not  merely  is  the  mutter  aond, 
bm  the  ^ettinp  up  nf  the  volume  Is  moic  credflaMe 
to  [rnnsJitlantic  fnterpri«e;  thn  pnpcr  »nd  print 
would  do  credit  trtufirst-Tiite  Liindon  ^^tuhlithrncut ; 

and  the  numerous  Wi>od-cuts  which  illmtrntc  it.  de-    be  its  equnl. — ^jV.  Y.  Journal  of  Mtdititu, 
mobatfaie  Lhut  America  ta  making  rnpid  ncJvunces  ia  i 

BY  TUB  SAME  ArTHOR.      {NoiO  Rfodf.) 

A  PRACTTOAL  TREATISE  ON  FOREIGN  BODIES  IN  THE  AIR-PAS- 

SAGES.    In  one  band:»ome  octavo  volume,  with  illustrations. 

BY  THE  ^.XME  AVTuoR,     i^Pn'puring.) 

A  SYSTEM  OF  SURGERY  j  BiagDostic,  Pathological,  Therapeutic,  and  Op. 

live.    With  very  nitmeruus  engraving-^  on  wood. 
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GRIFFITH  (aOBERT  EJ,  M.  D.,  &c. 
A  UNIVERSAL  FOUMULARY,  containiog  the  n>r.tl,n,K  .J  Tr.  T..rm 

ministering  D(?lciiiol  and  other  Mediciiiea.     The  whole  aclu 

UMl^*    Secomi  EittTfox,  fhoronphly  rfvj*<*d.  with  numerrm 

M,  D.,  X'roIcMiof  of  Miiiona  Modlra  in  the  Phitiidt.*tphiA  CoIIlj^l  uI  riuinitdt  y.     lu  une  lut^  moflt 

hafidflome  vcla.ro  volume,  of  over  §ix  bandrrd  ptiges,  double  eolumns.     {Jtuit  l.tim^e*i,) 


The  jfjteedy  ^Jtlmu^lton  ot 
lion  which  ihi^  work  has  ao  ; 

the  phyfrMttan  and  r  t^™   -  ,  ............  .. 

eglected.     In  it-  -  (to  whom  ihis  i*i»k  h^ 

flhe  df'rtfh  fjf «!  - ,  t?i  Tht^  hnfje  of  tend' 

■./^sioii      Ah 
as  had  cfici : 

s  b'       _.  read  and  ex 

irrcctni39!i,  >o  uidrfpen^'altEc  in  a  work  of  thi»  iiuLure*     The  amount  uf  the^e  ad 
^«>at«>r1  from  th«  fact  «hat  not  only  has  the  pug*  Jjeen  oonHideraMv«*nl«ravd,  but  i 
T"  '  'V  about  fifiv  patfcn,  while  th«  afrangeru'  '      iirmulic  uiid  im^ 


ihei 


r  fitf 


I  arti^lr* 
-  ainkor 
'baolilic 

bMiJM 
gen^rml  typo* 


jti  wdl  \i«*  (oimd  to  havt'  uritlergoiitf  grt  in'ni.     To  the  practitidivrrf  itt 

of  all  thi?  i.jriTi!*  and  cotiibinat Jon»  of  il  <>t  the  Pharmacop<rt«  rpudrr  H 

Ian  iiivuluublc  UhjIc  of  reference,  yrhi\e  ii»  very  complete  euibodiment  of  olTiciniit  proparaiictmio/ iR 
I Jtind)^,  derived  rri>ra  all  wiurcc?,  Amer ieun,  EiigUsh,  and  Cojitinenlal,  maive  il  an  ifidi>|ieuM«b!e  ais«m* 
Iftnt  (o  the  Bpoihecary 


It  wm*  n  work  rf^quirini:  murh  perMvernnce,  and  ' 
|whfi|i  pH'Mif-h'-"!  ^vii?  Fofulird  'I [10; I  :it  \<y  hn  itif  t>c*l  I 
J  Work  <  I  \n  . 


ft  Unneoftbf^  mo^it  n»«f  il  hiioVv  a  connirp  pf*«nU 
tlonar  cnn  poi«^ihly  have  in  bit  poM««»'Oti — Md*4*i 

The  amount  i^fttwnftoK  vver;^*iiiay  mnsar.ibr  a  pfaa> 
tirjni;  phyklciaii,   it   rvnliy  iniini*j»te— ^Miin  JIMl 

Thi*  i^  i»  work  f»f  •\x  hunfTri'^l  nitd  flfty  (m^  V^n^ 


I 


L  Mini  p!iy»ii:iiiiiit!i,— Jl,*j!i«t7£au  Ji.utn'iio/  ritjiinn-jy. 

Wt  i»t«  h«ppy  lo  nitMuunr*'  o  new  and  impfove'd 

I  vdiflon  of  thii*,  our  of  ihe  iito*l  vultiM*'"   •■■■^i  lui 

I  Wtirk*  Ibfit  huvr  rnianintt^ri   rmm   tir«  n. 

f|(  wnuld  do  frr^ilit  to  niiy  couatry.  «  >  nd 

'pllur  adiL|>ieti  lo  ihnr  nurpoi^e*  dian  tli«  civptintaiO' 
c«  -^SouthffH  JM'iL  and  8uri^  Journal. 

,      A  II-  .  ■ 

[  E  P   ' 


mul  >«lit>«i)d  he  i^i  il^  tin  aad 

apothecary.— <Q.  htr.i  ..  .-:  .     „   ...,,.;, 

We  pr«d(ci  n  ^r^ni  #ftt«  far  \him  wnrk,  »nrt  we  f*p<^ 
ciallv  r^c'uiinnciid  it  1<>  Mil  flM»«IV<«i  teachefs.^JtM^ 


Tf»^ 


"41?^ 


f '   ■ 


A     1     Ji.J.  <JU 


;  irioiid  ~  jV.  1.  Jiiu 


o/  Mot^nnt 


BT  TBI  ftAKB  AVTHOK. 

a  Description  of  all  the  mi^ro  imporfant  Plants  o^ed 


METHrAL  EOT  ANY;  or, 

ill  Medirintr,  iind  of  their  Propcfliea,  U!»e^  and  Mode?  of  Admhii^tration.     la  one  )iug«octaf# 
vulumc,  of  704  puges^,  handflomely  printed^  with  nenfly  liS/Q  iUu!»tra(iuiis  43a  W^od, 


I 


QLUQE  (GOTTLIEB),  M.  D., 

Profeiior  of  Phytiolojy  and  Patholopical  ADzitmoy  in  the  Vmvtrtntj  of  Brnmti\m,  4a. 

AN  ATLAS  OF  PxVTHOLOGICAL  IlliSTOLOGY.    T.      '      '.       ' 

iiod  Addition*,  by  Jo^efh  Leidt,  M.  D,,  Professor  of  Anatomy  in  the  1 

niii.     In  one  volume,  very  largo  imperial  quarto,  with  lh«?«  huodrrd  m-i^  .wv...j   ..,^.. 

and  colored,  on  twelve  eopperplalea. 

TTift  briTiff,  riB  fiir  a»  w<*  l'n'iv«,%  llje  nnly  work  in 

19  i^'piirately  tr«rBted 

It  %vilK  WfT  thinks  for 

10  iuvcr^ti^fnl'-  Utc  mUi<:ct  ji>  btriitaticully.  and  who 
htve  Telt  th«  dtthculty  of  ixrriuigiug:  ia  their  ntlnd 


the  nncann<'<'l'-d  oT.nm-ati 

and  the  furii' 

he  CiiUttwctl 

oiiliiiraoliou  ut  ihc   L>c<t    iirrauged  ny 

•iology, — AmtrUau  Jffd>  JourmaL 


GREGORY  (WILLIAM),  F.  R.  S.  E., 

ProfeMor  of  Chcuiittry  to  ihr  Univcraily  of  Edinhargh,  &e, 

LRTTERS    TO  A  C^VNDID    mQUIUER    ON    ANIMAL 

In  one  neat  volumei  royal  I'imo.,  extra  eJolh* 


MAGNETISM. 


GARDNER  (D.  PEREIRA),  M.  D. 
MEDICAL  CHEMIHTRY,  for  tho  use  of  Btudimts  and  the  ProftMaiwi:  Mogft 

Man  pal  oJ  the  Science^  with  ii^  Applioations  to  Toxicotog^y,  Physiology,  Thempeuticf,  Hy§^elki« 
&o.    In  one  handsome  royal  Vimo,  volume^  with  ifiustrtitioiui. 


AND   SCIENTIFIC    PUBLICATIONS. 


HASSE  (C.  EJ,   m,  D. 
AN  AKATOMldAL  DESCRIPTION  OF  THE  DISEASES  OF  RESPIIIA. 

TIOK  AND  CIKCULATION.    Tronftlaiua  iind  Editod  by  Swatnk.    In  one  volume,  ociato. 

HARRISON  (JOHNJ,   M,  D, 
AN  ESSAY  TOWARDS  A  CORRECT  THEORY  OF  THE  NERVOUS 

SYSTEM.    In  one  octavo  volume,  2^Z  puigttB. 

HUNTER  (JOHN), 
TREATISE  ON  THE  VENEREAL  DISEASE.     With  copious  Additions,  by 

Dr.  Ph,  RtcoRDt  Surgeon  to  ihe  W-.'-..,.i  n  e^pitj^i  of  Paria.     F  i  *  '  *  ^^  "h  addrtjoiiol  Ni^le^.  by 

F.  J.  BcrMSTKAD,  M.  D.     lii  on*.-  v.                    -,  wiili  platen     ^  /.)    1^  St?«  Rkk>ri», 

Also,  HUNTER'S  Cai\lPLETE  W                   ah  Memofr,  No!.  h\  hmr  ncal  octavo 
volumes,  witb  p1ele«» 

HUGHES   <H.    MJ,  M,  D,, 

Assistant  Phy»Jolaa  to  Guy^a  ^■►Bpital,  Jkc, 

A  CLINICAL  INTRODUCTION   TO  THE   PRACTICE   OF  AUSCULTA- 

TIONt  arid  orber  Modes  of  Physical  Diaiftiosi!*^  in  Vi^s\f*efi  of  ibe  LnnjEp*  aod  Iltiari,     f?eoond 

Americun  from  the  Seeond  and  Improved  London  Edition.  In  one  royal  l2mo,  voL  {Now  Reatty  ) 

I(  haa  been  rareftillv  revised  Ihroujfhout.     Some  »iiiib1I  portion*  biive  luecn  erased ;  much  b«i 

been.  IfrtjM,  nmended;  Bind  a  great  deal  nf  new  mailer  ha*  been  added;  n>  (bat,  Ibough  fUnda- 

meotally  it  j«  the  same  book,  it  la  in  many  ref*p<?cts  a  new  work, — Frg/aee, 

HORNER  (WILLtAM  EJ,  M.  D.* 
ProfcMOT  of  Anatomy-  in  the  Unjveralty  of  Pcaiiaylrini«. 

SPECIAL   ANATOMY   AND    HISTOLOGY.     Eigliih  edition.     Extensively 

revised  and  modifmd.    In  two  large  oeiavo  vol umeSj  of  more  than  one  thousand  pugest  btrnJh 

lotnely  prmled,  with  over  three  hundred  iltu^trntionB. 

This  work  has  enjoyed  a  thorough  and  laborioiiA  reviftjon  on  the  port  of  the  atitbor,  with  the 
view  of  brin^'ing  it  fitUy  up  to  the  exiftttnj^  flate  of  knowledge  on.  the  t»object  of  g^eneral  and  iipeei»l 
anatomy.  To  adapt  it  more  pcrteclly  lo  the  wants  of  the  student,  he  ha*  introduced  a  largo  number 
of  additional  wood-enprravinsrM,  illuiHiriuive  of  the  objects  de^rri  bed,  while  the  pitbli^^herM  hove  en- 
deavored to  render  the  meclianieal  excemion  of  the  work  wnrlluMif  the  exiended  reputatidn  which 
It  baa  ac<tnifed.  The  demand  which  has  earned  il  to  an  EIGHTH  EDITJGN  iw  a  isuiTicient  evi- 
dence of  the  value  of  the  work,  and  ol  itn  adaptation  to  the  waiit^  of  the  student  and  professional 
reader. 

HOBLYN  (RICHARD  DJ,  A.  M. 
A  DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  AND  THE 

COLLATEIIAL   SCIENCES,     Second  and  Impfoved  Am'^neon  Edition,     Revi-ed,  witb  no- 

merofiM  Addition.^,  from  the  »«eco[id  London  ediiion«  by  Isaao  Hays*  M.  D«t  tko.    fti  one  lai^ 

royai  12mo,  volume^  of  over  tour  hundred  pajfes^  double  columns,    (iV(p<ir/y  RenJp) 

In  pa^Mng  this  work  a  second  time  thruogh  the  prei^Sj  the  editor  ha«  subjected  il  to  a  very  tbo- 

rcti^h  revision^  makinff  *urh  additional  aa  the  proprees  ol  science  has  rendered  desirable,  and  sup- 

plymg  any  oniitssiunu  that  may  have  previouiiiy  existed.    An  a  concise  and  convenient  Dictionary 

of  Medieal  Term*,  at  on  exceedingly  low  price,  it  will  therefore  be  fpimd  of  ^reat  value  to  the  stu* 

dent  and  practitioner. 

HOPE  (JJ,  M.  D*,  F.  R.  S.,  &c. 
A  TREATISE  ON  THE   DISEASES   OF   THE    HEAJIT   A^D   GREAT 

VE&bELS.    Edited  by  Fennock.    hi  one  volume^  octavo,  with  plalesi  572  pagea. 


JONES  (C.  HANOFIELD),  F.  R,  S.,  &   EDWARD  H,  SIEVEKINQ,  M.D., 

ABiiiitani  riliv«icuma  and  Lecturrrj  in  St.  Mary'**  Ho^pitd'li  Jjoiid^m. 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY.     With  400  en^^ravinrjs  on 

wofjd.  la  one  large  and  handsome  octavo  volucne,  of  about  t»o%-«ii  hundred  pa^n.  (Nm/*  Utmif.) 
This  Work  will  supply  ;«  '■  =  it  ban  been  felt  of  »  \    '  '     '      ■     ',       ,  reaf^onabte  Misi% 

•■hotitd  ronliiin  n  dear  tifhl  view  of  the  present  ii«!  ^^ic*l  aoalomy, 

eojJxK^ying  the  numerous  ins  and  discoverioi*  o(  with  (he  uid  of 

the  micro-cope,  have  H)  grciiily  cniarged  the  boundaries  <  i  "Jlii!*  ha*  Ijeen 

(lie  aim  of  ihe  author:*,  and  their  rcpulalion  ia  stidieienl  gum  >^  ]K-<n)  atliuned. 

The  pwbU?.bi.^rH  have  omitted  nothing  that  i«  requisnite  lo  tbti  h<  .  ..|.|-,^  l  iuj.-.*  li..><  .dtKler^'limdtng  of 
the  subjoet,  and  ihe  very  immeroiifr  ilJuittratiofta  with  which  the  volume  alMiund:*,  will,  it  i»  ho|icd, 
fully  elucidate  the  details  and  dei^cription^. 


JONES  (T.   WHARTON)^  F.  R,  %.,  Blc. 
THE  PRINCIPLES  AND  PRACTICE  OF   OPHTHALMIC    MEDICINE 

AND  ISURfJEHV'.    Edited  by  Isaac  Hays,  M.  D>,  &c.     In  one  very  neat  volume,  large  royal 
121310,,  of  52y  pa^eSt  with  four  plaieH,  plain  or  colored,  and  uinetyHsight  wood-cuts. 


Tho  work  amply  ■Uitaiaa,  in  PVfiry  point  theal- 
remljr  high  retiutatlon  of  the  author  as  an  opTithnlmie 
■orfeofi  ai  wrIJ  aa  a  phyttob>e:J«t  and  pnthologitt. 
The  twok  i*  evidently  llio  rcBult  of  much  labor  and 
retaareh,  and  haa  been  written  with  the  greatett 
eare  and  attention.  We  entertain  little  doubt  that 
liiii  book  will  become  what  it«  author  hoped  it 


might  b**cnnic,  n  rminual  for  dnily  ref<»r«Beo  and 
ctintultatjoa  by  the  itudent  and  lh«  general  pmcli- 
lion*r.  Tt^c  W[>rk  U  miirkeil  by  ihat  eorTectnew, 
eleni-netR,  and  precision  of  ilyU  whif  h  diatiiigntiti 
mII  the  produciiona  of  the  learaed  author. — £ril4(#4l] 
wnd  Fonign  Mtdical  RtviiW. 
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BLANGHARB  de   LEA'S   MfiDIOAL 


KIPLKES  (WILLIAM  8ENH0USE\   M.  D,, 

t>enM>iiiitri}lur  ofMorbitJ  AntiUnny  At  Bt.  BartlKthimew'i  Eloipiul,  ibc;  i 

JAMES   PAGET,  F.  R.  S., 

Lcctnrer  tm  Genpral  Anatomy  and  Phytitilogy  in  St.  Baitholom«W't  Hnvpital. 

A   MANUAL   OF   PHYSIOLOGY.     Second  American,  from  the  eecond  sod 

improviftl  Lond<>n  eJilion*    Willi  one  hiiiidred  and  i^ixiy-five  illu$ilratiuQf.     la  one  large  wd 
Lmnd^omc!  royal  12ttio.  vuhime.    pp«  ^tO.    {Just  Issued.) 

thtit  it  U  impnrtflTit  t     '  '"     ^  >  .  -jj' 

which    nrc  read   w 

-vil  kuowlcdge  of  ihe  mioj'" 

Od«  i)f  the  best  treAti«ei  thnt  Ciio  be  tHtl  l«M  \ 
Imnda  of  the  ttudrnt.— Loa^Imi  M*4u^  <«««ttf«. 

The  fffM^^-rat  f.ivnr  wifh  wlii'-U  tlur  firrl  t^' 

thit  w -^T* 

he  tcx  ^1 

Inr^or  ,«ti 

fully   incti   tiae   wuiit*  tjf    UiC  »HidcX4l.  —  SoiiiA*m 


ritviInlr>Ry  I 


ii'^ii  rin  <nitJ!Jif  "I  tlJ"  arir  lur,  <'.niii- 

►fit*  }»N*dlnR:  fuetft  umJ  (jr^nffntly  [ 
:■.  n?!  tltp-  «^ir?rnt  rrr|uirt!«  during 
■urri,  or  fi>r  rtr-  [ 
■ion.     Trie  text] 
H  fif  very  Bopc- 
i  L'i.Tdvuij.'K,  liy  \i,'!ii.  "!'irti«l(m  of 

Mi<<re  iptricjite  i»f  •  treated  of 

.^  a  iUtated.— am.  iVj'  n^il. 

We  need  only  iaV|tiial,  without  entering  into  dj»- 

Duwitms  of  iTRK'tlfcd  i^ufBtiiifii,  it  ciMitaini  all  lh« 

I  ftwcnt  irnpriitomenls  in  i\u»  dt'partrncct  of  mcilical 

[  90itucn.     For  %hc  tXi\<\tnt  heginTimff  thia  Btuiiyfiind 

'  tUe  prtirtjtiMticr  whii  hnii  but  leiiure  to  rrfreiti  hm 

in.titut>ry,  this  boolc  it  invaluable,  ai  it  cojitaini  aU  I 


't.— C  ftartmion 


Particularly  Hrtni'  "  '       '  ^•^ 

■e«fl  It  nonciiie  tlip^  •*- 

We  (loTiBrieittinuily  rprnmnienil  it  ii«  Aii  aitmirt* 
blf  **  Handbook  of  PhyaioUigj ,**—L«m<iMH  JourmM 


KNAPP  (FJ,  PH,  D.,  Slc. 

TECHNOLOGY;  or,  Cliomistry  applied  to  the  Arta  and  to  Manufactures.  Edit45d, 
with  numerous  Note*  mid  Addiiiunsi,  bv  Dr.  Er»i«ifNb  Ronalds  and  Dr.  Thomas  RicnA^KO^Oit' 
First  American  ediiiori,  with  Notei*  unci  Addition*,  by  Prof.  Waltkh  R.  JoHKfo?(.  In  iwofc 
aouie  ociaviT  yolumeft)  prinUfd  and  illiuti-aied  in  the  highest  style  of  art|  with  about  Hvc  I 
wood*eag  raving. 


PHYSIOLOGICAL 


LEHMANN. 
CHEMTSTKY.      Translated  by  Geobqe  E,  Day,  M; 


LEE  (ROBERT),   M.  D.,  F.  R.  S.,  &c. 

CLINICAL    MIDWIFERY;    comprising  tlie  Histories  of  Five  Hondnsd 

Forly-five  Cai^eH  nf  Dilficuli,  Preternotural,  and  Complicated  L«bor,  with  Commentaries, 
the  e«coad  London  edition.    In  one  royal  ISma.  vohitne,  extra  cloth,  or23S  pa^B< 


LA   ROCHE  tRJ,    M.  D.,  &c. 

PNEU>IONIA ;  its  Supposed  Connection,  Patbologieal  and  Etiological,  with  Ao^ 
tmnniLL  Fever*,  including  an  Inquiry  into  the  Existeaice  and  Morbtd  Agency  of  Malafia. 

nn..    ,-.^i.«r^.  ..^1..»^o      ««-*.><!».    ^Inlh      ^^tfiHfi    innrn» 


handi^ome  oelaro  volume,  extra  eloih,  of  500  pag«9, 

A  more   rimple.  f^lenf.  uml  forcible  ej;po*ition  of 

the  gfiiuni;!"''       -."'.-n  -r-.i    -» "ri>«ii   tendency  of 

errlTitn    pr  il   hercsicit  linn 

awldoin  brr  —  jY.  Y.  JoumAi 

n/ Mtdicin^  ...M*  c  u.t-r.r,..  .,.i...ct,  March,  1854. 

Thii  wmic  iHoald  boearoftiUy  •tudied  br  Sonthern 
[»hy<ici'inR,  eiobiKlying  nt  It  does  the  rcDectioniof 
an  orif  iniil  thinker  and  e1o«e  nbserrer  on  a  •ubjcic^t 
pecifllinrly  their  own. — Virninia  Af'd,  oftcf  SnrguAl 

TKetiuthnr  hnJ  prepnrrU  iii  to  eipcet  a  treiittae 
'       '     ef  p 


laome 


lh<*  periodical  preaif  and  yet  in  tbfl  work  bd'urtt  at 
be  ha?i  -'' >-'-'-•  -^  ....,.* ..,';...!,, .,, .  .  ,.r  I .*- 

retell  I  > 
todi- 

own     CAkriiBiVF     iip^ii'i  iiijiii^Lr  ^ 

eiperience  have  been  iraprov 
dilJ^enCQ,  and  diipbiymf«mi 
•ubject  in  every  aepec*       ' 
rcfepcct  and  C4.knlidence. 


•ubject  in  every  aspect, 
fence t  and  C4.knlidence. 
d  mischievous  error, 


1 


li  t^rief 


nnvieet  and  innovntora,  wr  ci^uiu  wi»rj  Tnin  *rr   uu 
Rocbe'i  book  could  be  widely  read,— i<f.  Y.  Mt^itut 
puperB  on  kindred  topic*  ia  '  OazttU. 


BT  THK  SAMS  AimioE.     (In  Pr$j*.) 

YELLOW  FEVER,  considored   in  its  Historical,  Ruhological,  and   EtioIogic«l 

In  one  very  lurge  and  bund^-'Oriie  octavo  volutne. 


LONQET  (F.  AJ 
TREATISE   ON   PHYSIOLOGY.     With  numerous  IHustratioiui,    Tmftflitod 

from  the  French  by  F.  G.  J5raith,  M.  D,  Professor  of  In»jlitul«?!>  of  Medicine  m  Ihe  PteAisylfittii 
Medical  Uolli?ge.     (Prrjwjnw^.) 


AND   SCIENTIFIC   PUBLICATIONS. 


LAWRENCE  (WJ,   F,  R.  8.,  «tc, 

A  TREATISE    ON   DISEASES    OF    THE    KVE.     A    new  edition,  eillted, 

Wilh  Bomerous  stjdition^i,  and  2-13  illusiraTkin-*,  by  Isaac  Hay»,  M,  D.,  Surpiofi  to  WUb  Ho(*pi- 

tal,  &c.     In  one  very  large  and  handsome  oclavo  votumej  of 'JSO  ptige!*»  ^lro"gly  bound  in  iealm*r 

with  raided:  band:^.     {Nouf  Ready.) 
This  work  is  thoroughly  revised  and  brought  tip  lo  185-1. 

This  work  is  so  universally  recognized  as  the  atandnrd  imtbority  on  ihe  snlijrci,  tiKit  lb*  pub- 
Mshers  in  presenting;  thiB  new  edition  have  only  to  remark  that  in  tte  ftrep^rattoti  the  editor  hai 
earertdly  reviicd  every  portion,  introducing  uddilions  and  illHstnitiona  wherever  ihe  ndvaiice  of 
science' hnff  rendered  them  neccisary  or  deairablc.  In  this  mnnner  it  will  be  fixjnd  to  con- 
lain  over  one  hundred  pagoa  more  than  the  laet  edition,  while  the  list  of  wond-<jn;rrav3ngi 
has  been  increased  by  tixty-scTefi  figerej;^  beiidcs  numeroiis  improved  il I a«trntioniir  substituted 
for  iuch  as  were  deemed  imperfect  or  urisalitractary.  The  various  importnnt  contributions  to 
ophitialmologtcal  science^  recently  made  by  Dnirymple,  Jacob,  Walton,  Wilde,  Cooper,  (kc, 
b<)th  in  the  Torm  of  seporate  trcntises  nnd  contributions  in  period icJils,  huve  been  eirefully 
esamincd  by  the  editor,  and,  combined  with  the  results  of  his  own  experience,  have  been 
l>eely  introduced  throughout  the  volume,  rendering  it  a  complete  and  thorough  exponent  of 
the  most  advanced  slute  oftbe  subject. 

la  a  future  number  we  phall  nr>ticc  more  at  Icjigth  |  nclnvo  pnurei-  ha*  enabled  both  author  and  editor  to 
lhi«  QidrnJrablc  trcatiao- the  aafett  ^uid<*  anil  rnont  do  junijee  t<i  all  the  detailt  of  tbin  HoHjeci,  and  c<in> 
eompreheuf  ire  wmk  of  rrference,  which  is  within  drnBt-  in  this  lingrie  voluine  the  prpsrnl  abnt  of  rmr 
ih©  reach  of  all  rlsMeaor  the  profeiitun.^ — Stttho^H  knowkdjo^t?  of  the  wli'>lt  »eienco  in  this  dtpnrimr-nt, 


M69p»f  March f  IBM. 

Tbii  itnndiird  text-book  on  the  department  of 
whieh  it  trenli,  hna  not  bren  SLiperseded,  by  any  t»r 
ail  of  tlie  nnmerous  publieatinnt  nn  the  •uhJTi'Ct 
hi^retofttre  leaned.  Ni>r  with  the  multiplied  iiTiprm  e- 
mentt  of  I>r,  Hnya,  the  Amertcnn  i-ditor,  is  it  at  nil 
likely  that  this  great  work  will  ceaffe  to  merit  the 
eonfideneennd  preference  nf  at ud en tn  «tr  practition- 
ers.   Its  ample  e»lent--nearly  one  thousand  large 


whereby  it»  practical  value  ennnrpl  ho  excelled.  We 

h<"i»r!ilv  ^'immend  it,  especially  as  n  liook  of  refe- 

r  i>nteti1do  in  t^very  medical  lil>rary*    The 

;   ihe  American  ediu>r  very  greulty  ci>» 

iir  r>f  iho  work,  exhibiimg  the  learning 

;  l>r.  Hnys.  in  the  hpht  in  whicli  ho 

!">  a  ulnQiIard  aiilhurity  on  all  atib- 

.  tuthjs  Boecialty,  tn  which  he  has 

ftnilcfui  a>i  imiuy  \Uil\iabU  contributiufls.'iV.  Y, 

M*dieat  GazttU, 


BY   THE  SAME    ArTnciR. 

A  TEEATISE  ON  RUPTURES;  from  the  fifth  London  edition.    In  one  octeTO 

volume,  s^beepi  480  page«* 

LUDLOW    U.    L,\    M.  D., 
Leetttrernn  Clinicul  AlMdicine  at  the  Phibntc^tphia  Atmahoose,  Ac. 

A  MANUAL  OF  EXAMINATIONS  npon  Aniitoiuj  and  Pbjg^iology,  ^Surgery, 

Practice  of  Medicine,  Cbt^iislry,  Obstetric:*,  Materin  Medica,  Plinrmac^y,  nnd  ThempenlicH*, 
De>jgncd  r<*r  Students  of  Med itnue  tbryughout  theUtiited  Slate*.  A  new  edition,  revised  and 
exient'ively  improved.  In  one  larg«  royiU  12mo.  volume,  with  ecveml  hundred  iHutirntious* 
(Preparittg-.) 


LISTON  IROBERT),   F,  R.  S.,  &o. 

LECTimES  ON  THE  OPERATIONS  OF  SURGERY,  and  on  Diseases  and 

Accidents  requiring  Operations.  Edited*  with  numorou?  Additions  and  Allerationt*,  by  T.  D. 
JOTTER,  M.  D.    In  one  large  and  b&ndiionifl  octavo  voltimef  of  566  pages,  with  216  wood-cuts. 

LALLEMAND  (MJ. 
THE    CAUSES,    SYMPTOMS,    AND    TREATMENT    OF    SPERM ATOR- 

RHtEA.  Translaied  and  edited  by  Henry  J,  McDougal.  In  one  volurae,  octavo,  320  page*. 
Second  American  ediiian*    (Nom  Ready ^) 

LARDNER  miONYSlUS),   D.  C.  L.,  «tc. 
HANDBOOKS    OF    NATUR/VL    PHILOSOPHY    AND     ASTRONOMY, 

Keviied,  with  numofom*  Additiom*,  by  the  American  editor.  Fibst  Coitksk,  containing  Mechn- 
nicjt,  UydfoHiatics,  Hydraulic*,  Pneumatic'*,  Sound,  and  Optics.  In  one  largw  royal  VZwiQ, 
volume,  of  750  page?,  with  42 S  wood-enH.  Srrovp  rnTTn?fF.  t^nTYfnmfnc  Hent,  Electricity,  Mag- 
iietii*in,  and  Galvanif^m,  one  volufrnv  '  "  ah  250  ill n^trHt ions. 

Th  I  e  d  Co  i:  USE  (  w  nw  ready ) ,  oont  ai  i  i  I  a  rge  v  ol  um  e »  ro  val 

I2i]]o.  of  nearly  eight  huntlred  poge^,  ,  ^  .L,tfd  wood-rut^*  The 

wliole  complete  m  three  voltmics,  oi  about  two  liiousoiid  large  pog^^i  with  over  one  thousand 
figures  on  steel  and  wrn^d. 

Tlie  various  sciences  treated  in  thi*  work  will  be  found  hrooght  thorougbly  np  to  the  latc??t  periiid. 
T^e  work  fuTatahca  a  very  clrar  nnd  aaiiafnetory     factory  monnrr  the  informntion   tliny  dcaire. — Tk$ 
Be04iuot  of  our  knowtedf^e  in  the  impHLtrtMnt  d!epnrt>     Yifginia  Mtd,  and  Surg,  Journal* 
inent  of  acience  of  which  it  treats.     Althiiuf^h  the 
medical  achoola  of  this  couatry  do  not  inctuda  tho 

■iu«ty  of  physics  in  their  course  of  inMtructiorti  yet  ',  nil  ihut  has  hecn  developed  in  rrlat 
no  alddent  or  practitioner  should  ho  ignorant  of'ita    foreea  of  nature,  Henit,  Mufrnetisin,  ^ 
laws.  Benidea  beini;  of  constant  Jipplieutlon  ia  proc-     Their  Iqvvm  are  eluei<luted  in  a  innnrr 
liee,  anch  knowJedfe  iiof  incBtimtible  uliliiy  in  fa*  j  and  fumiUnff  Jind  at  iht^  «nme  time  p 
eilitaiiug  the  atudyof  other  branches  of  aeienee.  To  j  pible  to   iho  aludent.    The   illustrations  are  autS 
atu de a ta »  then t  and  to  those  who,  havi nj?  already  en-    eiently  numeroua  and  appropriate,  and  alt'^etheT 
tcretl  apon  the  active  puraulta  of  biinianis,  are oesir*     we  can  cordially  recommend  the  work  aa  welUde* 
out  to  sustain  and  improve  their  kuowledj^e  nf  the  I  aervinj^  the  notice  both  of  the  practising  j>hysie»iii» 
general  truths  of  natural  philosophy,  we  can  reeom*  |  an.d  the  student  of  medicine. — Tht  M<d.  £xAMim4 
id  this  work  ai  supply ing  in  a  clear  and  satis- j 


The  prevent  treatiaeia  a  most  eomfilete  din^eat  of 

■    ■ 'fvt 

ly* 

IJi- 


Bl^AHCHAmD  &  LEA'S  MEDICAL 


MEiGS  (CHARLES  DJ,  M.  D., 
ProfeiKir  of  Obstetrics,  iLC.  ia  lUe  JeJlerion  Medicul  CoJtefe,  PliiUdelphiJi. 

ON    THE    NATURE,    SIGNS,    AND    TREATMENT    OF    CHILDBED 

i^EVER.     In  tt  i?efie*  of  LcHitk  tiddrpitf^tfd  to  the  SlurJetit5  of  his  CiiiM. 
oclftvo  volume,  of  ihrt'i;  liuudreU  utid  »lxty-fivc  jYiigcs.    {Now  RMiiy.) 

Vr   THE  SAMK   AtTTUOa. 

WOMAN:  HER  DISEASES  AND  THEIR  REMEDIES.     ARenesrfLee- 

tiire»  to  hiii  Cla^.     Third  tuid  Improved  edilion.     In  one  large  and  beaulLfuUf  printed  0<a4«in» 

volume.     (/uA/  I^jiiicd,    lttt*tsni  and  tttiarged  to  1854.) 

Tl»eg:roff'"    ^    ''    ■■■•■■'•r\n  yf  hi»  lubf:)r(',  »>i  evmccd  bv  '^  ■  —  •     -  '■  -i    -r  "*-    ' - — — 'T»rii» 

ri  llii^  w*  ^ars,  Im*  not  been  lui»l  u|h'h  ry 

way  lo  pi;  I   tlitf  tavor  with  whieli  il   .' 

aiTorded  iVu  ^i  ?«  '  'a  ha*  lx*eti  iinprinvedt  aiid  iLo  \vwe:L  >»  iiuvv  j 

superior  to  it fi  [  additions  nnd  u!tcr&nr>iipi  hn%Miig  Iieca  mad'  e 

K-ieoce  has  rt?iuiv»   m  ...  ..i  tliTsirable.     The  typ^^niphicol  t'xccutioii  "'  <' 

lo  hav^e  tindcrpone  u  similar  iniprDvcincnl  an<l  the  work  is  now  i  f? 

way  worthy  the  pu^itn.^n  il  ha»  acquired  as  liie  ^landurd  Amend  ^^qI 

Fcvnale!^. 


It  contains  a  vast  amount  orpmetienl  kaowlrdge. 
bf  on«  who  hai  Accurately  obterved  auJ  rctaineti 
Uit^  rxperietice  of  mrmy  yoara,  and  who  tdia  the  fc- 
ault  in  n  frrr,  r^milinrf  oad  pleasaiit  lEUitioer. — jDti^- 

TV--  I  and  frrvor,  n  fflowt  and  8  warm- 

hoDrfi  irtr  tlie  effort  <>t  Dr.  Mvtga,  which 

i*  ffutircls  and  wbieh  al»»olute|y  hur- 

n«i  ihe  ffi  I  from  beirinninf?  to  end.     B*- 

»td«i,  the  I  with  iolid   li]«irnrTton,  and 

H  ahowt  the  ver v  ikii^ltctt  evidence  of  ability,  ViSt., 
liie  cle^irntrRii  with  M'htcli  the  information  1t  pre- 
ai>nted.  We  knnw  of  no  better  tr*t  of  on«^B  under* 
■Itindiot^  a  iabjrct  thnn  the  evidence  of  the  power 
o(  lucidly  expbiinin^  it.  The  nioat  clementnr}^.  av 
well  ni  ths  objiearpHt  tubjeeti^  under  the  pMicil  of 
Prof,  Mrige,  are  iioiut«d  and  made  to  etnnd  out  in 
each  bold  lelicf,  ctt  to  produce  distinct  iinprciiioni 
tjLOou  the  mind  and  memory  o(  the  rcad«r.  —  Tkt 
UkmfUiKm  Med.  JournaL 


Frofetior   Mtigw  hoi  rwlnrprfl  nnd  iimrn4ed 
fTaat  work,  f 
pnaaed  the  ^r 
Inn  been  imi 
the  author  l>ap  ii 
increased   the  v»li 
mejianrably.     It    in 

iiad  sparkiin^r  thitngiiFA  i  tuch  <»  »f 

jdens  on  alni^'it  ei^erf  paye^  i  'r«W 

selves   to    ii»v«  U«Come   pnrnri  ihr  1 

nnd  its  author  ;  and  cau 
I  at  ions  from  our  PhilaiJ' 
teneher   is  ill    Ihfjr    prr 
limits  will  nfi  q]: 
ihii  work,  hut  r»< 
cttmmendinjf   it  w 

fihyiiicirins  us  wr : 
K''tltoroughly'in*> 
subjects  of  which  l:  > 


loa 
^a4 

^bt» 


■  a' 


BY  tWR  SAlt«  AtfTHOE. 

OBSTETRICS:  THE  SCIENCE  AND  THE   ART.    -Second  editiou,  f^kfd 

and  iruprov'ed.     With  one  hundred  and  thirty-one  inu«>tration».     In  one  beautt/tiDy  printed  octsfo 
▼oliimej  of  seven  hitndred  and  fitlty-»wo  large  pagtrs.     {Lately  PttMishtd.) 

The  rapid  demand  for  a  fiecond  edition  of  i"  i  "  ! hat  it  ha*  fttpplled 

a  dehideralum  of  tb*^  profession,  noiwiihslau  same  atibjeffl  wltli^ 

have  appeared  within  the  last  few  ycarj«.     A^i.  ^    _  .         .  iiThi.f  tj.i*  itmihtiivitf 

the  leading:  principles!  of  hi?s  interesting  and  diilicoll  *ubjectt  with  a  thortn  ili* 

of  practice,  prefenling  the  results  of  longr  and  i*xtenpivo  eirp«?rienre  miri 
wrih  uti  the  modern  writer**  on  this  department  of  ht  ^ 
wifery,  whieh  haii  at  once  aii5iimed  the  pot^ilion  of  a  oki 
tent  ion  and  poinds  of  1 3«t'  i*rtJCtiiioner  and  «ttident,  whi' 
whieb  il  hai«  uxvl  ilie  preiieiH  edition  are  phowii  bv  Ih^  ^roai  eiikr^eioeia  vn  liie  wort* 

which  lA  not  on  I  us  lo  the  ^i2e  of  the  pa^tf,  but  af^u  in  tbe  atuubef.    Among  other  add^^ 

tions  may  be  nieiiu^^ki  u 

A  NEW  AKD  IMPORTA^^T  CHAPTER  ON  *' CHILDBED  FEVXR," 


BY   THE  3AME  AUTHOE*      {NawRtadjf.) 

A  TREATISE  ON  ACUTE  AND  CHRONIC  DISEASES  OF  THE  NECK 

With  uumomus  plates,  drawn  and  colored  from  nature  tn  the  h*gbci« 


OF  THE  UTERUS. 


pradtf^J  rvayha 


P' 

felyle  ol  art.     lu  one  handaomo  oeiavo  voluuiOj  exlni  clothe 

The  object  of  the  author  in  this  work  hafl  been  to  present  in  a  amall  eomjiata  the  p 

of  hie«  long- experience  in  Ihia  iraporiant  and  e?    '- r-luaiB  of  dis*':!""  '       *^'      --    .. 

dni*ed  into  practi«j,  and  the  aec«^**ion«  lo  our  on  Iho  phi  ^r^, 

re*>u!tinjif  frurn  the  ii»e  of  the  nw^tro^oope,  l>r  i  the  ordmi  un 

numerous  cap«»  which  we  ri^"  r^j-jrardt'd  u.s  lacur  able,  and  rend*:  f*  uIju'm 

the  present  combining  pra^  i  \i>  for  diagno*!?.  and  tre/ilment  with  an  . 

tralionii,  copied  ucetirately  h"..  •    .   .cJ  drawing^s  naade  by  the  auliior.  afv -^  " 

rale  detineiitiuns  of  the  pntholog>^  of  the  neelf  of  the  uteru?  have  he^elt^l 

an  they  do  the  rare  eombinniion  of  pbyi^ieian  and  ariiM,  and  their  par^ii 

ph^»tcWn  in  whope  praclice  *uch  ease*  are  fr«*fjuent,  iw  tt>o  evident  to  hv  Jwult   ijr>«»n,  while  ia 

artj«tic  execution  the}'  are  for  in  advance  of  anything  of  the  kind  a*  yet  produced  in  inis  eootttiy, 

BY   TKE   SAMS   A^rTIloa. 

OBSERVATIONS   ON    CERTAIN    OF    THE    DISEASES 

CHILUREN.    In  ooo  baiukome  octavo  volimie,  of  214  pogea. 


AND   SCIENTIFIC   PUBX^ICATTONS. 
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MILLER  (JAMES),  F.  R.  3,  E.. 

PrnfeB»r>jf  vCSurn^cry  in  the  Univeraiiy  of  Edinburgh^  Ac, 

PRINCIPLES  OF  SURGERY.  Tbird  American,  from  the  fiecond  and  reviaed 
Edinljurgli  edition.  R*v}*ecl,  with  AddirioriF,  by  F«  W.  Saugbnt,  M,  D>,  author  of  <'  Minor  Stif- 
gen%^^  ^c.  In  one  targe  aud  very  heautirul  voliimej  od  iev^a  bundred  hik!  fifty-two  p4gti»t  wilh 
two  hundred  ond  forty  t;xquit*ile  itlusiratioiiB  on  wood. 

The  publishers  have  endeavorfMl  to  render  ilie  present  edition  of  this  worlc^  in  every  point  of  me- 
«liimieal  exeeution,  worthy  of  il*  very  liig^h  repufution,  und  they  confidently  pjre*c»l  il  to  the  pto* 
^' — — -  — ^one  of  the  handsomest  volume*  aft  yet  isiRoed  in  thin  cotintry. 

■  <\  nfter  m 
hod  no 
I.  Thii 
ihc  iitt- 
1.  nnd  a 


fe»ion  1 

This  rKHtion  fi  far  BUfwrifur,  bnth  in  the  nbundnnre  ^utig«.  Tliia  opif; 
Mid  qiiuiity  of  its  inftteriitt^  ro  any  of  the  preoedinjr,  careful  mtxitly  of  tl 
Wc  hope  it  will  bo  eiteaais'tly  rwid,  and  ibe  aound  cntiae  to  chAD^«  r 
prmcj^tlca  wliich  are  herein  taught  treaaured  up  for  ||  editioti  hna  uotlrr;^ 
futare  applljcntioR.     The  work    taJtea    rank  wilh  ,  thor;  ninny  exprt 


pas*  "f  n<*Wfrnitt^  r  iDf^mnp 

ill  Ihp  finfpl  ityle,  niul  ju  <in  rvidcnco  oi  ih**  pruirrcaa 
of  tj*iTf»crnipbr  in  ourTiriiintry. — CHcflestoH  Mtduml 
Journal  ofui  He  view. 

We  rcflomm^'fid  it  to  both  atnddit  and  pmn  tit  {oner, 
Ft^ttn^  ufaurtHl  thnr^np  ir  ijrt^v  cnnn^i*  tn  n«,  it  pf«- 
ftt*:[ita  tlic  innat  aatj''     '    -  "     -     ''  If-m 

doctrinra  of  ihe  pi  '  »* 

any  vdumo  in  nj; .  ^  a/ 

MedtciiM. 


Wntarm'a  Prnetiee  of  PLyaic ;  it  certainly  doet  not 
fall  behind  that  iKreol  wofJc  in  tnundneM  of  prtticl- 
ple  or  depth  of  rcnaonint^  antj  reafarch.  No  phyai- 
ttiiin  who  valuta  hla  reputation,  or  aerka  the  int^roBU 
»if  hJi  clienta,  cun  acquit  hirnaeJf  hefore  hia  God  and 
tli«i  \V4)rld  without  mukinjET  liimaf  If  faintliar  with  llie 
■i^und  and  philoaophiual  vicwa  deveh.ped  in  the  foTc- 
gpkng  book. — New  OrUam  M^dieat  ajuf  SMtgitai 

Wlthntit  doubt  the  ahleit  expoaitton  of  the  prin- 
6l(dca  uf  that  branch  uf  the  heating*  art  in  any  Jttn-  ' 

BY  THK  SAME   AtXTHOB.      {NoW  Reodf.) 

THE  PRACTICE  OF   SURGERY.     Tbird  American  from  the  second   Edin- 

buti^h  edition.     Edited,  with  Additions,  by  F,  W,  Saroent,  M.  D  ,  one  of  the  Sur^ons  to  Wili** 

Hcpital,  iko.     IMuBtraied  by  three  hundred  iwd  oineleen  engravings  on  wood,     in  one  large 

octavo  volume,  of  over  f^even  hundred  pages. 

Thi^  new  edition  will  be  found  greatly  improved  and  enlarged,  nf^  welt  by  the  oddition  of  much 
nt:w  inalter  o?  by  the  uilrodoction  of  a  larffe  and  complete  *serie»  of  handsotne  ill iii«trnt ions.  An 
•iqual  improvement  exists  in  the  mechanic^d  execution  of  the  work,  rendering  it  in  every  respect 
m.  companion  volume  to  the  '*  Prinriplea." 


N'l  rncnrntum  of  oura  could  add  to  the  populadly 
^fMiller^B  Surffpry.  Ita  reputation  in  thia  country 
ia  auMurpaaaQd  Iiy  that  of  any  oth^r  work«  aad,  when 
taken  in  connection  wilh  the  authri^r'a  Principlts  of 


By  the  almoat  tiannimcm«  voice  of  tba  profeaaitia^ 
hia  works,  hoib  na  ilie  priiieitdca  and  prnctice  of 
surgery  have  bcfti  aaaig^ncd  ihehi|;heat  mnk.  If  we 
were  limited  to  hot  one  work  on  aurffery,  that  one 


SuT^tryy  conatitdtea  a  whole,  without  refcrrnee  to  |  ahould  he  MiHer'a,  »»  we  regard  il  anperior  to  aJI 
which  no  eonaoientioua  aurgeon  would  tip  willing  |  otheri. — St,  Loui*  Mad.  amd  8urg.  Joufnat, 
to  prnctice  hia  art.     The  addition  a,  hy^  Br.  Sargenlf  8 


have  materinlily  ^fihancrd  the  vciJitecff  the  work. — 
Stmthnm  MtdicAl  and  Surgical  Jonrnal. 

It  ia  aeldom  that  two  volumet  hai'e  ev*r  made  ao 
profoam!  an  impreaaioa  in  ao  tthi>rt  a  time  a  a  the 
**  Prlaciplea"  and  the  **  Practice"  of  Surffery  by 
Mr,  Miller — or  ao  richly  merited  the  reputauon  they 
have  ac^Dirrd.  The  author  ia  an  ernmenily  aenai' 
t*le|  prActieuL  and  well-inAfrmed  ruaw,  who  know« 
•AACtly  what  he  ia  talking  about  and  «ixaoUy  how  to 
talk  it. -^KeHtuckjf  Medical  Rtcorder, 

The  two  vnlumei!  titgtlhcr  form  a  complete expogfc 
•C  tJjp  prefpot  atatc  of  Surf^ery,  aud  they  otighl  to  ha 
n»   iltf^  ahelyea  of  every  aurgeuji. — iV.  /.  mtd,  Re- 


The  author  iliatinffuiKhed  alike  aa  a  praetittooar 
and  writer,  hai  in  this  and  hia  *'  Print ipllti»t'*  pre- 
aented  to  the  profeaaion  one  of  the  most  complete  and 
reliable  syatema  of  Surgrry  extant.  Hia  atyle  of 
writing  ia' original,  imprcaaive,  and  ea^ngio;;,  vntt- 
^etiCf  Goiiciae,  and  lucid.  Few  have  the  faculty  of 
eondenaifi^  to  much  in  amalJ  apace,  aniJ  at  tJif*  siima 
time  ao  pt- rHiatttnily  holding  tins  alleoUon:  jndeedT 
he  Bppettra  to  rnuke  the  very  pr+weaa  of  c^mdftnmtioo 
a  motna  of  eliminating  attrueti'Uta,  Whether  aaa 
teat-htMik  fc»r  atudeata  or  a  book  of  rcforeace  for 
prnclitionera,  it  caaaot  be  too  atroHKly  recommead- 
e4  ^^Southern  Journal  of  tht  M^dictU  and  Phlftital 


MALGAIGNE  (J.  FJ. 

OPERATIVE  SURGERY,  based  on  Normal  and  PatTiologlaiLl  Anatomy.     Trans- 
lated from  the  French,  by  FitEDitBicK  Urittan,  A.  B.,  M-  D.     With  numerous  iiluatmiions  on 
wood.     In  one  handsome  octovo  volume,  of  nearly  «ix  hundred  pages. 
We  have  Jong  been  accnitomed  torefer  toit  a»  one  f      To  exprcaa  in  a  few  wordi  oar  opinion  of  Bfal- 

of  die  ninfit  valuable  tBxt<^b(.»oka  in  oar  library  .-^'j  gaigna'a  work,  we  unheiutatiagly  pronoaaee  it  the 

Buffalo  M(d.  and  Surg.  JoumaL  very  beat  guide  in  aur^iciil  operJiiiona  that  htiB(iom« 

CeriajBly  one  of  the  heat  hooka  pahliahed  on  ope-    ^^/^^'^  the  profcajiion  in  any  language.-CAar/Mr<m 

raUve  «urgery.-£diiifri»rcA  Jtf»rf«a#  Joumat.  '  ^^'  «*^  ^"'IT.  Jf^umal, 


MOHR  (FRANCIS),  PH.  D.,  AND  REDWOOD  (TH  EOPH  I  LUS). 

PRACTICAL  PHARMACY.  Compriaing  the  Arrangements,  Apparatus^  and 
Manrpiilationivof  the  Pharmaceutical  Shnp  tmd  Laboraiory,  Edited,  with  exleti^^ive  Additions, 
by  Prof  WiLLfAM  Procter,  of  the  Philadelphin  Cottege  of  Pharmacy.  In  one  hand-^omeiy 
printed  octavo  votmtiet  ol  570  pege«,  with  over  500  eiig-raving^  on  wood. 

U  ia  a  book,  however,  whloh  will  be  in  the  hunda  ]  aary  thereto.  On  theKe  mattftrfl,  thia  work  ia  very 
ofatTnoat  every  one  who  ia  mneh  intereated  in  phar*  |  full  ajid  complete,  and  detaiU^  in  a  ilyle  uncoiS' 
maceutieal  operntiona,  a>  we  know  of  DO  cHber  puh«  monly  clear  and  lucid,  not  only  the  more  eoiapli- 
Itcation  to  well  calculated  Co  fill  a  V(»id  long  felt. —  catnn  and  diMcult  proceaaea,  but  thitae  not  Irns  itn- 
Mfdical  Examintr,  '  -»      -   - 

The  hm>k  ia  atrictlv  practical,  and  deacribei  only 
manipotutionaor  met}tir>daof  performing  the  nuine- 
rouH  proees»fa  the  pharmaccuiUt  hna  tr»go  through, 
b  the  preparution  and  manufacture  of  medic inea, 
log  ether  with  all  the  apparalaa  and  iLXturei  necei' 


portnni  onea,  the  muat  aimple  and  common. — Buffalo 
Medital  Jo  V mat . 

The  country  practitioner  who  ia  obliged  to  dia<- 
pcaae  hia  own  methcioes,  will  find  ua  inoatTalueble 
aaatatant^JlfoniA^y  Journal  ami  KurttpttL 


S3 


BLAKCHARD  dc   LEA'S   MEDICAL 


MACLISE  (JOSEPH),    SURGEON. 

SURGICAL  ANATO^IY,     Forming  one  voltime,   very  large  impcri^il   quarto. 
Wiih  sixty-eight  large  and  splen^lid  Plale*,  drawn  in  the  be*t  slylc  and  bcmir 
tninmg^  one  hiiutlrec!  nnd  ninety  Figtirc5,  many  of  them  the  ^iae  of  life,    T'.  - 
ttiid  OKplan  a  tory  letter  •pre  t«ft.    Sircmg-ly  and  hand^oniely  bound  in  extra  dot  u, 
cheapest  and  bt?»t  executed  Surgical  work«  as  yet  issued  id  ihis  country. 

Copies  can  be  sent  by  mail,  in  five  partS|  done  iip  in  stoul  covefi. 

Thi*  frrvnl  work  beins:  nf>w  ronr'ijded,  f  hw  ptth!l*ben*  oonrtA^nfly  pirewnt  tt  io  !h<-  fttt9f«tida  of  Ite 
i     ■'  I  UP.  worthy  i^  '    '      '     '        "  ■   ^ 

-  yet  bcLMi 
I'    ■  ' ;;  cotiiitrv  oC  :  :.  :.,'.    ^    ■..■■.'.■■■    ■       '        ■_  ■  '■'■'hil' 

Pludeni  and  practitioner  can  at  uJI  liinen  refer^  (u  aj^certam  tbe  exact  reinttvc  por^iiioti  ul  tin;  vnf 
l^yrtiont-  of  the  human  frame  towards  each  other  and  to  (he  nurfa**?,  as  well  a»  tbfitr  >hn^»rm«l 
viatiun».    Tlie  importance  of  »iich  a  work  to  the  student  in  On     '  '  <!  matcriaL,  i 

to  the  prftclilioiier  when  about  attempting  an  opcnilion,  i»  GVhl  ihc  buok*  ool- 

withstatidinjr  the  large  !*izc,  beauty»  and  finMh  of  the  very  nui  ^  mo  iow  a«  H> 

p]aoe  it  Within  the  reach  of  ever)'  member  of  lb*''  profession.     Tim  publiftk^fa  Lh^r^fiffV  eofifideallf 
auiicipate  a  very  extended  circulation  for  this  mogniticent  work. 


One  of  the  greateit  artistic!  triiimphi  of  the  age 
in  Surf  ieal  Aaatuiny — British  Amtricam  Mt^dUal 
Joamm.  ] 

Tiiit  ranch  canant  ba  snid  in  iti  praiie;  indeed, 
Wft  lja%'e  not  IcinifuafSG  to  do  it  juiticc— OAio  Afetft* 
tat  nnd  Stirgicai  Journal. 

The  rnoMt  adtnlruhk  turgj(*ri]  atlai  we  hive  feen. 
To  the  prsietirinner  deprived  of  deinnnttnitive  <Ji»- 
tcctiunt  upon  thei  hnmun  iubjrct.  it  in  nti  iaraluable 
crtmpELDtoD. — N.  /,  Mtditnl  ktporUr. 

Tlic  m*>»t  accurntfly  enjfruved  wnd  beaatifully 
Ctilfifeil  jjlritri  vr^  Imvo  ever  leeti  iti  nn  Amcricnti 
bonk — (itie  f^r  the  best  and  chrapest  aarp^ical  wurki 
«ver  puMUhed.— Sa/a/o  Mtdical  Journal. 

It  it  very  mro  that  ao  tlpgnntly-  priiit<*<J,  lo  wtll 
illuttraied,  and  ao  uscrul  a  work,  ia  otTcred  nt  to 
moderate  a  prioe.^— CAor^cftoa  Medical  Journal, 

Ita  Dlalei  can  boaat  a  auperiortty  tvliich  pincea 
them  nlmost  beyond  the  reach  of  couipotition . — Medi- 
€«/  BxamitUT. 

Evrry  practitioner^  we  think,  should  Imve  a  work 
of  Una  kind  within  reach — Sauth^m  Mtdkat  and 
Surgical  Journal. 

No  auch  Utiiogfaphic  illuatrBtiona  or  lurgical  fe> 

Siatia  hnve  hiiheru>,  we  think,  been  given. — Sutton 
Udicat  and  Surgitai  Journal, 

Aa  a  anrgicat  nnatoniiatf  Mr.  Macliae  hni  proha« 
biy  no  Buneri'iT,— >Srtt»M  owd  Foreign  MedU9-Cki' 
fmrgieat  ktviev. 

Of  «reat  vaitne  to  the  atudrnt  eDgiiged  in  diueet- 
mf  f  oad  to  the  turgeoa  at  a  diatnaec  from  the  meanft 


of  keeping  up  his  aamtoniical  knowledge .^-Jiiniasil 
Timta. 

The  naeehftnical  cxecatioa  eanaot  b«  ax^iaUndU- 
Trmmtjflwmia  Mcdieai  Jonmal, 

A  work  which  haa  no  pAraUol  ia  point  of  aiwi* 
racy  ttnd  chenpneaa  in  the  EnglJth  laafuage.— JIf*  T. 
Journal  of  Mtdicint. 

To  nil  ei\:~'  ;-  *' '^  atudy  or  pracUee  of  dkcir 
profession,  la  a  I  moat  tadUprjianbta. — 

Dublin  Quu,  1 1  Journal, 

No  practttiuner  whoie  meana  wilt  adrait  abaold 
fail  to  poaaeii  it^ — Ranking^t  Ab»tta€$>. 

Countrv  practitifsficrawill  find  theae  plntcs  of  llH* 
mcnae  vnlue.— jV.  Y.  Mtdicat  Gazteu. 

We  ore  extremely  ^nitihed  to  annoiince  t»>  HM 
[irofciaion  the  conipletiiWi  of  thia  troly  mnecifiMit 
work,  wtiicli^  aa  a  wbule,  eertainly  atanttj  uar*- 
vnlledf  both  f^ir  accamcy  of  drewmg.  btmM  af 
coloring,  JintI  n\\  the  requiaite  explatijiiit«aa  of  Ilk* 
•ubjeet  in  hand. — Th*  iVtia  OrUamjt  Mid icmt  mm£ 
Surgical  Journal. 

Tlila  fa  by  far  the  ablest  work  on  Surg lesl 
tomy   thiit  haa  come  under  our  ohncrvjiri.  n. 
know  of  nn   other  work  that  w^^iul't 
deiit,  in   any  drj^r^e,  for  neglect  «»i 
ti*>n.     In   thiisfi   suddrn   emergencies         '  'i<a 

eriac,  tmd  whifh  require  tlie  inataataae^iua  e>Muno«n«> 
ftf  minute  snritomioiil  knowledge,  awork  oftbts  kiad 
keej»i  the  deiijija  of  the  djs»eetiog*Too«i  perf»etaiillT 
freah  in  the  tnrinory  — TA*  WtsUtn  JfUfm^l  tf  Mtdu 
cin€  andSurgtrg. 


We 


e- 


__    Tb©  v«ry  low  price  at  wbich  this  work  is  fumlabed,  and  the  betiuty  of  ita  exi 

require  aa  extcuded  sale  to  compensate  the  pubUsltera  for  tbo  heavy  expcaMa  lucumKL 


MULLER  (PROFESSOR  JJ,   M.D. 
PKLVCIPLES  OF  PlirSICS   AND  METEOROLOGY.    Edited,  with  AtlJi- 

iton«T  by  E.  Egle^peld  Griffith,  M.  D.     tn  one  larg<e  and  lumdaotne  oolavo  volitme,  exlm 
cloth,  Willi  550  wood-pui!*,  and  two  colored  plates. 


ThePhy»«i        "   "■ 
aniQue:  tic 
eonid  not  li , 
of  aurpaaaiag  luttreKt. 


i'?te,  I  r ion  to  the  scientific  reeordf  of 
nee  \  duly  etti mated  by  the  fact  tl».::i^ 
'•;  ia  I  nal  drawinga  and  eugraviitgs  Di 
VHJiic  i*r  tbtB  cniiirihu*  I  sum  oC  £2fiO0.—La»e§L 


MAYNE  (JOHN>,   M,  D.,  M.  R.  0.  S. 
A  DlSPENSxlTORY  AND  TriERAPEUTICAL  REMEMBR  vV'^FT>    r^^f^, 

pri^ifig  the  entire  Ihtn  of  Materia  Medica,  with  every  lVactiC4il  Fortiinla  c<  ►-« 

Bfili^fi  rfaarmacopoMBs*    With  relative  Table*  subjoined,  illu!»t  rating:,  ty  up  r*j 

and  Hixiy  examp)et«f   the  Extcrnooraneous  Forms  and  Combinu'  -  nl 

Medtcinpfi,     Edited,  with  the  addiifon  uf  the  FormuliB  of  the  I  i  by 
R.  EoLisFKLD  G&irFiTH,  M.  D.    In  one  12mo.  volume,  extra  clui.*,  ^•>  u.^,    .  ^  »u._v  ,.«...- 


MATTEUCCI  (CARLO), 

LECTURES  ON  THE  PHYSICAL  PHENOMENA  OF  LIVINO  BEINGS* 
Edited  by  X  FutrntitAt  M.  D.    In  one aoAt  royal  12mo.  volume,  extra  dotb^  witlieuts,  3SS  pafca- 


NEILL  (JOHN),  M.  D., 

Surgeon  to  Elir  Ponniylvania  IlOBpitullf  ^c«;  and 

FRANCIS  GURNEY   SMITH,  M.O., 

Profesaor  uflnititutrs  nf  Medicine  jn  ihe  Fpncflytrnnja  Mrdteat  Collide. 

AN  ANALYTICAL   COMPENDIIfJl   OF   THE   YAIllOUS   BRANCIIES 

OF  MEDICAL  SCIENCE;  for  the  lJ?e  and  Ex  am  in  at  ion  of  Student*.  Second  tidiiioii,  reviaed 
and  improved.  In  one  v&ry  largo  and  Imnd^omely  printed  royal  Tinao*  Toliime»  of  over  one 
ihouMind  pn^ci*,  with  three  hundred  and  liily  iltustrttlioojt  oil  wood.  Strongly  bound  in  leatbert 
wiih  raiead  kuida. 

The  speedy  *ale  of  a  large  impres?ioq  ofihis  work  has  Blforded  tolheiiuthori^ffratifyingevidcBoe 
of  tho  correctness  of  the  views  which  iictiin(c*d  them  in  its  prepuraiiou.  In  meeting  the  demand 
lor  a  second  edlrion,  ihey  have  therefore  l:>een  defiirou*  to  render  it  more  worthy  of  the  fa%*or  with 
which  it  has  been  received.  To  accomplish  ihis^,  they  have  s-pared  neither  lime  nor  labor  in  eiwlx)- 
dying  in  it  stich  discoveries  and  improvements  a*,  have  been  mode  siiice  its*  firBt  appearRtice,  uiid 
siuh  fllltiratiuns  ai*  have  Iwen  su^j^csted  by  its  praelical  u*e  in  the  eiu*"s  and  examinfUion-ronm. 
Con&ideruble  modifieations  have  (hu*  l>een  int  roil  need  throiijihout  ull  the  department*  ireoied  of  ia 
the  volume,  but  more  especially  in  the  portion  devoted  lo  the  '*Praciiee  ot  Medicine,"  which  ha« 
been  entirely  rearranged  and  rewritten.  The  authors  therefore  oOTia  submit  iheir  wort  to  the 
professitin,  wjili  the  hope  that  their  efTorlja  nn*y  tend,  however  humbly,  lo  advance  the  great  ettu>« 
ol  medical  education. 

Nolwithjilatiding  the  enlaiged  f-me  and  improved  exeeulion  of  this  work,  the  price  has  not  been 
increased,  and  it  14  confidently  presented  as  one  of  the  cheapest  volumes  now  before  the  profe^Bion• 


In  the  rapid  eonrM  of  teeturcB,  where  work  for 
the  ■tuJeiiti  is  heavy,  and  review  neceanry  for  im 
exQTniantion,  a  compend  ii  iii«i  ocly  vahinbleT  but 
itii  nlmnai  a  sine  qua  non.  The  one  bt^fore  u«  in, 
iu  mnat  of  the  dlvisionBt  the  mnst  unexeeptipnoMo 
nC  all  hooka  of  the  kind  that  we  know  of.  The 
newcHt  and  BAnndcBt  dnetrines  nnd  ttie  Inteet  im* 
proveineati  and  dit«ioveriea:  ure  explieitly,  Ihougli 
coociBclyf  In  ill  heforc  the  •tutlMit.  Of  eourio  It  is 
aseleta  fnr  ua  to  recommend  it  to  till  In  at  coaru 
BtudcDti,  hut  there  it  a  clusa  to  whom  we  very 
aincerely  commend  this  cheap  hook  n»  worth  tti 
woifrbt  in  ill ver  — that  data  i«  the  grndtiatct  in 
medicine  «tf  niore  than  ten  year**  itundiiig,  who 
have  mn  atcidicci  medicine  lince.  They  will  perhnpa 
bud  out  from  it  thot  the  arience  la  not  exartly  now 
what  it  wui  when  they  left  it  o6t,—Thi  Suthciitvp* 


and  na  eapt'ciallj' u»«?ful  to  preoeplofn 
e  their  pupiU.    It  will  anve  the  Tt-afher 


Ifarinir  made  Trt^e  U9e  of  Ihii  volume  in  our  tob^ 
aminutiona  of  pupils,  we  cini  apeak  from  experi- 
ence in  recommr-nding:  it  ri»  nij  admmihle  crirnpead 
for  itudcnta, 
who  ejchtninc  t         ,    . 

mtn?h  IrtUir  hy  emihlinz  him  reudily  to  recall  nil  of 
the  points  upon  which  hla  pupila  ih»utd  he  ex- 
amined. A  work  of  thia  «*>rl  ahould  ho  in  the  liiindi 
of  every  one  wJio  take«  pupila  iDtn  bi«  ofhcir  with  a 
view of'^pxa mining  them;  and  thii  it  unque^sii'mubly 
thebettof  itt  cUia*.   Let  ev**r)-  pmrtltirincf  who  hni 

fmpila  provide  himself  with  it,  and  he  will  find  lh« 
jibor  of  refreshinjr  hisknowledj^e  ao  much  i:icilitated 
thfitbewill  (w  Dbie  todo  juttieotohiipupiliiit  very 
little  cost  of  time  or  trouble  to  himaelf.'— TVontyf* 
vania  Mtd,  Joiimat. 


NELIGAN  (J,   MOOFLE)|  M.  D.,  M.  H,  1.  A,j  &c. 
A   PRACTICAL  TREATISE   ON   DISEASES   OF   THE   SKIN.     In  one 

Beat  royal  1*2 mo.  volume,  of  334  pogeft. 


OWEN  (PROF.    R.>, 

Aothor  of"  Leo  ta  ret  on  Comparntivo  Anatomvj"  **  Archetj-pe  of  the  Skeleton,"  Jkc. 

ON  THE  DIFFERENT   FOR>LS  OF  THE  SKELETON,  AND  OF  THE 

TEETH.     One  vol.  royal  r2mo.T  with  numerous  ttltiistraiioas.     {Xatif  Rftady.) 
The  nome  of  the  di»linguit(hcd  author  i^  a  sulfrcient  guarantee  that  this  little  votrime  will  prove 
a  ialisfaetory  rannunLl  and  guide  to  all  students  of  Oomnnrative  .\natomy  and  0sleoUjgy*    The  im- 
fiorlance  ol  ihif*  subject  in  geological  inve!^tigalion«i  will  also  render  this  work  a   moat  valuable 
naaiitsat  to  thoee  inieresled  m  that  r-cience. 


PHILLIPS  iBENaAMllSt),   F.  R.  5*,  Stc. 

SCROFULA;    its  Nature,  its  Prevalence,  its  Causes,  and  the  Principles  of  its 
Treatjuent.    In  one  volume^  octavo,  with  a  plate* 


PANCOAST  {J J,  M,D., 
ProfeMOT  of  Anatomy  in  the  Jeflerton  Medical  Cojiegep  PhilmJelphia,  itc. 

OPERATIYE  SURGERY;  or,  A  Descnption  and  Demonstration  of  the  Tarious 

Processes  of  tlieArt;  indudidg  all  the  New  Operation?*,  and  exhibiting  the  Slate  of  Surgical 

Science  in  its  pre?»ent  advanced  condition.     Complete  in  oae  roval  4to.  volnmet  of  3S(1  patres  o! 

leller*preHa  deseription  and  eighty  large  4lo.  ptutefr,  compriBing  4Sd  iljumratiuus.     Second  edition, 

improved. 

Blanchard  &  Lea  having  l>ecoine  the  publishen  of  this  importunt  book,  have  much  pleasure  in 
oflering  il  to  the  profcHsion. 

Thin  excellent  work  it  citnatrueted  on  the  motJel 
of  die  Freucji  Surgical  Work*  by  Vdpeaa  und  Mal- 
gaigne;  and,  to  far  aa  the  Eagllah  Language  la  »oa- 


eerned,  wo  are  proud  aa  an  American  to  aay  thati 
or  tTi  itijfo  IT  UAs  3fo  ■vpxaioa. — N.  y.  JoutniU  of 


PARKER   (LANQSTON), 

Sargeon  to  theljueen's  Hoipitolj  B^rminj^ham. 

THE  MODERN  TREATMENT  OF  SYPHILITIC  DISEASES,  BOTH  PRT- 

MARY  AND  SECONDARY?  comprif'insrlheTrt^Btment  of  Coovtimtional  and  Confirmed  Syphi- 
liar  by  a  tafe  und  sucoeaalul  method.  With  numerou*  Casess,  Formnlie,  and  Clinical  Ob^rva- 
lioofl.    From  the  Third  and  entirely  rewritten  London  edition.    In  oiie  neat  octavo  voltiltt*- 


BLANCHARD  it  L2A*3  MEDICAL 


{Now  CompifU,) 

PEREIRA  (JONATHAN!,  M.  D,,  F.  R.  8,,  AND  L.  8. 

THE    ELEMENTS    OF   MATERIA    MEDICA    AND    TUERAPEUTICS 

Third  American  edition,  enlarged  hqU  improved  by  tlie  author;  mcluding-  N*kii/v*  oi  m<j*t 
Mediciual  Sobjiiance*  in  ii»«j  in  ibe  civiliued  world,  und  forming  aa  Lot  .f 

Mcdicfl.     Edited,  with  Additions  bjr  Joseph  Carim^Ni  JVL  D«,  Prut~e»«or  ol  I 

Ptiflrmticy  in  the  Universnty  of  Penn^ylv-Hnin,     In  two  viery  lar^e  octaro  voJumer*  *ji  :j)(MI 
ou  smuU'iype,  with  over  four  hundred  and  liAy  iUimt rations: 
VoLtiMK  I.— Lately  is>sued,  contaunng  the  Inorganic  Materia  Medica,  over  800 

illtiftration*. 
YotiTHB  11 — NowreadVi  embrace*  the  Organic  Materia  Mrdica,  and  form?  n 
%*otuine  d(  1250  pag«#,' with  (Wo  plate?  and  three  hundred  i 
The  prf*tent  edition  of  this  vnlaable  and  standard  work  v, 
deserved  reputation.  Th*-  '--.-r  '       -\v(»d  upc>ti  its  revision  by  u' 
fact  that  its  fiizc  hn*  beeo  i  v  about  five  hundred  pagen. 

to  every  portion  of  the  wor  i  race  not  only  the  materials 

the  phiirniucQpc£ia.«Y  but  also  ail  ihc  important  inrormation  acc<v 
tbe  HMihor  in  irearisie't  enj^avs  memoir*^  oionograph^,  and  from  r 
the  fi:Itjt«2      In  this  manner  the  w   ■'•   -  -"^ -arises  the  most  recent  an«i  ,r  ^*...u. 
all  the  article:*  of  the  Materia  :  r  oaiural  and  commercial  hi>*iorv 

(tenlicul  propertff*i5,  prcp;<ralionT  -,  and  mode^ol'adminisirationt  br  « 

time,  with  a  r  -,  not  tu  L*t  met  wilh  el?Mewhere,     A  eon^jderable  f  jr:; 

which  preced"  ider  in  Lc>ndon,  han  al^o  enjoyed  the  advantaspe  ol  a  fur 

the  aulQor  expru     , ,  .  ,    .u?  countrVtand  in  iidditionto  this  the  editor,  Profe*-*-''  * 
Whatever  additions  appeared  des-irable  to  adapt  it  thoroughly  tothe  U  S.  T 
the  want*  of  the  AmenVan  prolens-ion.    An  efiiml  improvemeut  will  likewise  \ 
dep:r  I    al  execution,     li 

jfr*  ved  i*crie*  of  illi 

tir^t  volume  ar 


i  irom  new  lype,  on  gooo  \vh[\e  pajwr^  wiln  a 
dcd  to  complete  tbetr  copies  wttb«3«t  ikJ»f . 


Tfaeiiroi  voUjiue  will  no  kmger  be  ito!d  separate. 

When  we  remember  that  Philolt^fy,  Natural  Hit-  [  Mediea^a!thotij;h  rofuplet^^jtjnrler  tT»f  ««p^rrtiifli«f 
lory,  Bntnny^  Ch«mi*iry,  PhysioH,  iitid  the  Micro-  '  uthera,  in  1  v  '.i  th§ 

•eope,  nrci  all  brouRht  forwnrd  tn  elociJate  the  lub- 
jeetf  one  cannot  fail  to  wm  that  the  reader  hns  berA 
«  work  worthy  of  the  asme  of  an  encyclopedia  of 
Materia  Mcdica.  Our  own  (ipinion  of  it«  merits  it 
that  of  it*  editor*,  and  ftl»o  that  of  the  whole  profea- 
■jon,  both  of  this  and  foreifi^ii  counlripa— namely, 
♦*  that  in  eapiouBnrss  of  detail «,  in  extent,  variety , 
and  accun^cy  of  mfornriirinn,  uiiA  in  lucid  eatplnaa* 
tion  of  dilhcuU  and  rr '  '  itIb,  it  lurp^tti^a 

all  other  works  on  M  .ca   bitherta  nuh- 

liahed/"  We  cannnt  c,  jC  without  allud- 

itir  to  the  upeciul  aildiiiitaH  if  ihtf  Arnencun  editor, 
wulch  nrnmn  in  the  promincat  ve^etabie  produc* 
ri**tia  r^r  Uiis  niTintry,  aod  to  the  directiomi  of  the 
Unit  irirmar^tpa'iFi,  in  connection  with  all 

the  lined  in  thf^  volume  which  are  re- 

(ttri  t  lie  illustraticnf  have  been  tiiereai^d, 

and  tliij  Lui'ivn  by  Dr.  Carson  cannot  well  be  re- 
garded in  nny  other  light  than  iKnt  of  a  tr»iiure 
which  should  t>«  found  in  the  library  of  every  physi- 
cian .^Jf^w  York  J^um»l  0/  Mtditai  mnd  C^f  lateral 
Scunca,  March,  18M. 

The  third  edition  of  hit  **  Elements  of  Materia 


Enclifthlin  *l»  - 

is  cherishu  ;  (ikW 

I  to    his   grUlKS,   nji    In    Ills    Jr-;irriiriL^    iind    vtvJ'Mttrf^^' 
Americajt  Jour»^i  i>/ Pkartnjt^^  Marehf  1554. 

j      Thewor!.'    '■-■'■ —  ■  -■ --■   --'--  --  — 

be  juilged  I 
I  the  mnm  >■ 

mate  I 

[  into 
I  natii; 

cint;- 
I  and  r 

eni  to  uri'i 

In^  and    ni 

eiihrr  f<>t 

poir,,".       I  :     t.-nunr r:\t-a    vVPTf, 

and  '  "f  moilicine.    Th- 

phyti  I  therapeutic  elTecu 

given  wjth  great  elcarncM  and  acc*'f  « 
maatfier  ealcutnted   u>   interest   as  welt  i 
the  reader.— 3*4«  Edinburgh  Mni4e*i  < 
Journal . 


Ik  PEASELEE  iE.  RJ,  M.  0», 

^K  Profesior  of  Anatomy  and  Physiology  io  Dartin>»utfa  College,  Ac, 

■  HUMAN  HISTOLOGY,  m  its  applications  to  Physiology  and  General  Pattology; 
^B  ^signed  as  a  Text-Book  for  ModicaL  Students.  With  tiumer0tt»  iilustrationa.  In  one  JiaodaoiH 
^H  royal  12 mo.  voiutne.     {Preparing,} 

^H|  The  subject  of  thin  work  IK  one,  the  growing  an                                     -«  the  basia  of  Afialopif  iA<t 

^H  Pbv^iolug^',  demands  for  it  a  separate  volume.                                          •-  supplvaa  acknawledivit 

■  <f~'-"-- ' .._.__.... 

li 


delicieucv  in  medical  lext^bookaj  white  the  name  *>:   ...  ^.^ ,  ...    experience  aa  a  tc«clier  Juf 

tbe  Itai  tmrteen  yvara,  is  a  guarantee  that  it  will  be  tharougbiy  adapted  to  the  nae  of  lb* 

PIRRIE  (WILLIAM),  F-  R.  S.  E., 

Profesfeor  of  Sorgery  in  the  Untrersity  of  Aberdrrn. 

THE    TRINCrPLES  AND  PRACTICE  OF  SURGERY.     Edit^l  by  J. 

NcttL,  M.  D.,  Demonstrator  of  AnAtomv  in  the  Uni\'crpity  of  Pemisvlvanta,  Surgeon  ii 

Pennsylvania  Hoppiial,  &c.    In  one  very  butd«ome  octavo  voltimcf  of  7^  p^S^^i  ^tlti  ^16 

1  radons.     (Ju^t  Jssttad.) 

We  know  of  no  other  surgical  wnrlc  of  a  reason- 
ible  size,  wherein  there  is  so  much  theory  and  prao- 
liee,  or  where  snbjects  are  more  souxidly  or  clearly 
taoght.^r^s  SUth^tcupa, 

Thera  ia  acaredy  a  diaeaoe  of  the  bone  or  aoft 
Mfta,  fracture,  ordialrtcntinm,  that  is  not  iltustrated 
brAoemta  wood -engravings.  Then,  again,  evory 
WifMiilt  employed  by  the  surge^m  is  tbua  repre- 
iMltod.  These  engravingi  are  not  only  correct,  but 
fiillybeaatiful,  showing  the  attonishing  degree  of 
ferf«oiioa  (o  wbicb  the  art  of  wood*en(i«v\nt  ^^^ 


arrived.  Prof,  Ptrrie,  in  the  work  bcfere  tta,  iHi 
elaboralely  diacDsscd  the  principteaof  *nt$tirf*VtA 
a  safe  and  efectaai  prwrtice  pretlicalad  aj»cie  r*^  " 
Perhaps  uo  work  upf^n  ihiasulgect  herei^iii'fc  t 
IS  so  full  apon  the  science  of  tiia  m'  ry,«* 

jVajArtHs  Journal  «/  MtdicitM  amd 

One  of  the  beat  ireattseaoa  surgcfy  ,*,  ^^w.  t.^imk 
language. — CamAda  M*d.  JtumAI. 

Our  impresaion  is,  that ,  as  a  maavai  fur  aladt^ti 
Pirne't  is  the  iwat  work  ext«at«^ir«4«f  m  / 


ANB   3CIENT1FI0   PUBLICATIONS. 
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RAMSBOTHAM  (FaAIMCiS  H,\  M.  D. 
THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDICINE  AND 

SURGERY,  in  referenco  to  the  Process  of  Parturition.    Sixth  Am^srican,  frotn  the  ItJ^t  LondoQ 

rdilion.    lllustrBted  Willi  one  hundred  mnd  forty-eig hi  Fibres,  on  tSfly-five  Lilhog;r&|jhic  Plates. 

In  one  large  aod  bandaoniely  printed  volumej  imperial  octavo^  with  520  page^. 

In  lhi»  edition,  the  plates  have  all  been  redrawn,  imd  the  text  carefully  rend  and  correcfed.    il 
i»  therefore  presented  as  in  everyway  worthy  the  favor  with  which  it  has  so  lon^  been  received* 
^om  PTi>/.  Hodgt,  of  tka  Univertity  ^Pa* 

To  the  Ainerfcan  public,  It  1«  nio»t  vftluabl*,  from  its  intrijiiio  uodoubtcd  excellence,  and  kji  hfjing 
tht  beat  aothurizcd  exponent  ofBriliah  Midwifery.  Ua  circulntiuii  wilt,  I  trottj  heextcoHive  throughout 
>ttr  cotitilry. 


Wt  recoramrnd  the  ntndent  who  deiirei  to  mms- 
ter  thiw  diil^cult  iDbj«ct  with  the  leant  poaiibla 
trouble,  to  poaaeiM  himaelf  nt  onee  of  a  copy  of  Ihia 
work.— American  Journal  o/iA*  Mtd.  Scuncet. 

It  aLandH  nt  the  hrnd  of  the  lonr  liat  rtf  exeeltent 
^vbaletnc  worka  pulilikhed  io  the  lait  few  yeara  in 
(jjeat  UritaiU}  Iff  land,  eml  the  Ooaltnrnt  of  En- 
rn'pe.  VV^e  coQBider  thia  book  indiapeiiaable  to  the 
library  of  every  pliy a ietan  fng^aged  In  the  practice 
of  miidwifery — SDUthsm  Mtd*  amd  Surg.  JcuirnmL 


When  the  whole  profegiiion  ia  thni  nnanimona 
in  placing  aoch  n  wnrk  in  the  very  first  runk  tia 
re^rda  the  extent  and  correetneas  of  ofl  the  rtrtnila 
ofthe  theory  and  profficc  of  »o  imp  '  mch 

of  learning,    oor  coiiimendatton   or  joq 

would  be  of  little  conneqwericf^    bui  -    i| 

aa  the  moat  Uicful  of  ail  works  **(  xhv  kieni,  w« 
tbink  it  bnt  an  act  of  joeti^e  to  nrge  ita  claimi 
upon  the  profetaion. — }f.  O.  Med,  Journal, 


RICORO  (P.),   M.D., 
'  SoTgeon  to  the  VIdpital  du  Midi,  Parisi  Ac 

ILLUSTRATIONS  OF  SYPHILITIC  DISEASE.  Translated  from  the  French, 

by  Thomas  F.  Betton,  M.  D.  Wiih  the  addition  of  a  History  of  Syphilii*,  and  a  complete  Bib* 
Itograpliy  and  Formulary  of  Recnedie?,  collated  and  arrauj^ed,  by  Paitl  B.  GoDDAitn,  KL  D.  With 
liJity  large  quarto  plates,  comprising  one  hundred  wad  seventeen  beautifully  colored  ii]u:4tralion«> 
III  one  larg^e  and  haiidgomo  quarto  volume. 

Blofiehard  &  Lea  Jiaving  purchased  the  remainder  of  this  valuable  work,  which  wa^i  onVinally 
4old  aa  a  subecnpliun  book^  are  now  prepared  to  o^er  it  to  ihe  prolesaion.  It  ia  univerKally  known 
as  one  of  the  handtiotnetft  volumea  aa  Y^^  presented  in  tbia  couuiry^  and  as  containing  the  only  ex- 
tended and  thorough  eeries  ot  iUuatraitons  on  the  subject. 

BT  run  8AM1B  AUTHOR.     (Ntrtff  ReotJ^.) 

A  TRRxlTISE  ON  THE  VENEREAL  DISEASE.    By  John  Hunter,  F.  R.  S. 

With  copiou!}  Additions,  by  Fs.  Eicord,  M.  D.  Edited,  with  Notes,  by  Frecmam  J.  Bumstead, 
M*  D.    In  one  handsome  octavo  vulume^  with  platen. 

From  tht  Translator's  Prtface. 

*«  ftf  *  Rlcord'a  annotaliofi*  to  Hunter's  Treatise  on  the  Venereal  DUeage  were  firit  publiihed  at 
Paris,  ta  1840,  in  cofinection  with  Dr.  G.  Ricbelot^a  translation  of  the  work^  includinj^  the  eoalK- 
hutioni  of  Sir  Eveitird  Home  and  Mr,  Babington.  In  a  second  edition,  which  baa  recently  ap- 
peared, M.  Kicord  ha«  thoroughly  revised  hia  part  of  the  work,  bringing  it  up  to  the  knowledge  of 
the  present  day^  and  ro  materially  iacrenaing  it  that  it  now  conititutce  fall  one-tbird  of  the  volume. 

**  Thii  publication  has  been  received  with  great  favor  by  the  French,  both  becauBe  it  baa  placed 
viithin  tlieir  reach  an  importjuil  work  of  Hnator,  and  ateo  becnase  it  is  the  only  recent  prnctical 
work  which  M.  Ricord  hitB  published,  no  edition  of  hie  Traits  des  MaludUs  VtrUriennu  having 
appeared  for  the  last  filleen  years J> 


Kv^ry  one  will  recoftatzei  the  atlrsctiveness  and 
vnlue  which  ihiswork  derivei  from  iho»  prcienrlrf 
ttie  op  in  ion  a  of  iheee  two  maaierK  »Jile  b)'  jiide.  BuL 
U  iniiAt  be  admitted^  what  bas  made  the  foriane  of 
the  hook,  ia  ibe  fact  liifii  iicontainf  the  **mo«i  com- 
pitfte  embodiment  of  ihe  verilabte  doctrinet  of  the 
Hdpjtal  du  Midi,"  which  httn  cv^r  been  loude  public.  , 
The  doctrittaJ  ideaw  of  M,  Ricord^  idea*  which,  if  not 
ufiiversally  adopted,  ore  incontesfahly  dontinoni.  have 


In  the  noies  to  Hvnter>  the  master  snbstllatea  htm-^ 
self  for  hi«  iuierpreters,  and  primer  hit  orig:iiiaf  thou{|hli 
to  ib«  wnrld^  in  a  nummary  form  ii  ija  iruu,  bui  in  a 
lacid  »nd  perf(^c1ly  iru  t]i^^'[  '<•  manner,  in  eeneJu* 
fion  we  can  say  rh  ih  onieauibly  Urn  beat 

.  ircaiivR  on  wyphiii-  ■  we  nre  acciuainled^ 

'  and,  99  we  do  not  r  .  the  phrase,  wc  may 

be  ejfcaited  for  eipr. :-    j,^  iltu  hope  that  it  m»y  find 
a  plaee  in  ibc  llbrnry  of  every  physieian  — >  (Trffm* 


hereiofore  only  been  inierpreted  by  mere  or  iea«b-kL[fu(  I  Med,  and  Surg.  Journal, 

»kecretariesj  someunaes  accredited  and  aofnetimea  noL  j 
BY    THB   SAMS   At'TliOR. 

LETTERS  ON  SYPHILIS,  addressed  to  fche  Cbief  Editor  of  the  Union  MMJcale. 

With  an  Introduction,  by  Amedee  Latour.     Tmnslaled  by  W.  F.  Lattimore,  M>  D.    In  one  ii«at 

ijciavo  volume. 
^^  Blanchnrd  iSe  Lea  are  now  the  publishers  of  Ibia  valuable  work. 

^H  Frmn  the  Translaior^g  Pr^acA. 

^V^  To  those  who  have  listened  to  the  able  &nd  interesting  lectures  of  our  author  at  the  Hdpital  da 
^Kllidi,  this  volume  will  need  no  commendation;  while  to  those  who  have  not  had  the  pleasure  to 
^K which  we  allude,  the  book  will  commend  itself  by  the  truths  il  containa,  told  as  they  are  in  the 
^Baame  inimitable  style  in  w  hich  M.  Ricord  delivers  hia  clinical  lectures. 

BT  THE   SAME   AUTHOR. 

A  PRACTICAL  TREATISE  ON  VENEREAL  DISEASES.    WitU  a  Th«i»- 

petitical  Summary  and  Special  Formulary.   Trvtalaled  by  ?iiyi«ST  Doank,  M.  D.   Foarih  editioa. 
One  rolome,  octavo,  340  pagea. 


BLANOHARD  &  LEA'S  MEDICAL 


RIQBY  iEDWAAO),  M.  O., 
Ptiyaician  to  the  Genera)  Lyiog-in  HoBpitti,  ke. 

A   BYSTEM  OF  MIDWIFERY,     With   Notes  and  Additional 

Second  American  Edition.     Quo  volume  octavo,  422  pa^es. 


inn 


ROYLE  {J.  FORBES),   M.  D. 
MATERIA  MEDICA  AND  THERAPEUTICS;  iDcIuding  the  Preparations  - 

Ihe  Pharmacopcoia*  of  London,  Edinburghi  Dublin,  and  of  the  United  gtafe*.     v^'if''  ••' 
itifdjVities.     Ldiit'd  by  Joseph  Carson,  M.  D.,  Prore!»!kJT  of  Materia  Mcdica  t 
ihp  University  of  Pennsylvania.    With  nijiety-ei^hi  ill ualratioDi*.    In  oue  lar^^ 
ofttboul  seven  hundred  pftgf?ft. 


ThiMvrork  in,  indooil,  n  Taunt  v«lQftt»le  one,  nntl 
will  fitl  up  nn  imporUtnt  vacancy  tliat  exiiripit  be* 
tiroea  Dr.  Per^ira'i  mo«t  lcrirn«fd  and  oi^mplote 
■yttem  of  Maiciia  Mcdica^  and   tlte  cIhbi  of  pro- 


duecioai  on  the  olh«r  ejilromei  wKi«li  Jire  ^ 
•itrily  iittp«rfcct  fruni  their  «tijaU  axUal.'— y5j|| 
and  Fortign  Medicai  Ktview, 


SKEY  (FREDERICK  C),  F.  R.  S*.  &c« 
OPERATIVE  SITRGERY.     In  one  very  bnndsome  octavo  volamo  of  over  6Wj 

pnfipes,  with  about  one  Inindr«'d  wood'cuts. 


It*  litornry  execution  it  ••  inott  gtirgical 

trentiseR.    Tt  nboiiiada  in  l'  il  liint*,  and 

i»  replete  with  orisfinnl  «urr- ;  >  hIb  and  lug* 

gcttvmt.^BvJfinio  Mtd.  attd  ^iufg.  Juurnal. 

"SVilh  high  ralcnta,  exteniive  prnctic*^  and  a  lonf 
(Mpenence,  Mr,  Slrey  ii  perniiftt  emnpeteal  to  Iho 
tnak  of  writing  n  comjdete  work  oa  opcrmlive  lar- 
fery.'—ChftrUsion  Mid.  Journal. 


^nltaail  pmetitiutirra  Will 


ifli«< 

iiuii 


\\\  ■    . 

men 

inviii  ler  uod  gunJc  upoQ  rv«rr  tobj^ec 

ne€i^  with  Uui  dapartjnaic, — P^,  T.  SUduU  < 

A  work  of  th<»  very  bjgbeat 
by  itielf,— Loi^don  Med.  G9*e$u 


SHARPEY  (WILLIAM),   M.  D.,   JONES  QUAtN«   M«  D.,  AND 
RICHARD  QUAIN,   F.  R.  S.»  &c. 

HUMAN  ANATOMY.     llevi,«cd,  with  Notes  and  Additions,  hv  Jdskph  LvdTi 

M>D.     CoHiplete  in  two  tat^  octavo  Volumes,  of  about  thirt^ea  buiidrcJ  pagva.     BeautiriiClfl 

illustrated  wjih  over  five  hundred  engravings  on  wood. 

Tt  if  indexed  n  work  enleolnted  to  make  an  era  in  [      We  htiv 
anftrnmirnl  vtiidjr^  by  jilacing   befc^re    the  ttudent     tis«  uq  rn 
cvtiry  UcpJirirnL-nt  of  his  wcicneef  with   a  vinw   to  \  j*?rt  in  tl 
the  relative  impiartnncu  of  each ;    and  bo  ipkilfuHy 
have  the  diiTerent  parin  bf*rn   iritervrti<v«n,  that  no 
ona  who  make*  ihia  work  ch«  baaig  of  his  Bnichf-a, 
will   hereafter  have  aay  txcute  for 


porhnj^i,  in  jij> 
»*f  knowJedy* 
veriea. — 2A»  iiii 


nndervaluinf^  any  important  pftrticulu.  i 

wilh    th^    ^truetuTP   nf    the   hmaan    w  ! 

Mflu  isuul  k'Jid  hiiti   m  n  mure 

e»i  ■  phviic,  or  phy6lolog;y| 

iif  V  '   ""HCc  ■«>  comprcljcniive 

afiti  jxncuiul  IB  tu  drttml  him  from  ex<;lticivtracii« 
on  thfi  one  hund.  and  pednntry  on  tlie  other. — 
Monikty  Joumai  amd  K4tfi>Aj>ect  «/  tht   Mtdical 


Admirnbly  cn)<^nlate<1  to  fulfil  ttie  obl^et  for  wfc«i 
It  1*  intended. — Pr9vttkei4U  Mtdical  JourmAi, 

The  most  eomplete  Treatiw  nn   Atisitoiiif  Ii  f| 
Engliih  ln.Df;\iiiigfi,^SdintfUrgh  M«4«(«^  j0wmmi. 


There  ii  no  work  ir 
preferred  to  Dr.  Ou-.i 
London  Jommai  of  Jil> 


"M  laaf  ttaf  #  to  M 
•  of   '      


SMITH  (HENRY    HJ,  M.  D.,  AND   HORNER  (WILLIAM  EJ,   M.  0» 

iVN  ANATOMICAL  ATLAS,  illaatrative  of  the  Stnicfure  of  tlir  Hivmaa  Bodj. 
"'In  one  volume,  large  imperial  ociuvo^  wilh  about  »uc  hundrefl  and  liO'  n 


fiirures  ore  well  trieciefj,   utid  frrcteat  k  ,  Ute  the  Ptudrnt  upon 


luve  been  already  poia tod  o«t.     Wo  mail  cotQ^raiU'  I  prid*.,— jlvwncaa  JUduai  J^mwrn^, 


tkimAtlmM^ 


SARQENT  iF.  W,},  M,  D.  .  ,, 

ON  BANDAOING  AND  OTHER  POLNTS  tW  attva^  SlIRQEaiL  •  I 

on*  tmndeiome  roynl  12iiio.  volume  of  nearly  400  piii^t?<^,  v 

Th"  very  beat  m«nn'il  of  Minor  J<nTt:en,   \rr  have         W'r  hii<  A  U  i*  vmr^   a<n,i*  f^tw.  .« 


mil  vvei*L»f     liiu 
at  homc-^ —     J'4« 


A  Tin 

extra  «. 


STANLEY  (CDWARD)* 
ON  DISEASES  OF  THE  BONES.    la  0114  foliuac,  c^j^b, 


■i 


J 


8TILLE  (ALFRED),  M.  D, 

PRINCIPLES  OF  THERAPEUTICS.     In  one  liandsome  rolume.  CPrqjarwf;,) 


SIMON   (JOHN),  F.  R.  S. 
GENER.iL    PATHOLOGY,    as  condwcivc  to  the  EsUVliflhraent  of  Rational 

Principles  tor  the  Preveniion  and  Cure  of  Di*oa#ie,    A  Course  of  Lectureti  delivered  Al  St. 
ThoDioA^s  Hospital  during  the  j^urnmer  Set^^ion  of  18^0.    In  one  iieal  oclovo  volume. 


SMITH  4TYLER  W,),  M.  D,, 

Lecture?  on  Ohatetrica  in  th^  IlLiiiterian  School  of  Medicine. 

ON   PAETIIRITION,   AND   THE   PRLVCIPLES   AND   PRACTICE 

0B5TETHICS.    In  one  Jar^  duodecimo  voltune,  of  400  po^s. 


OF 


SIBSON   IFRANCIS),    M.D,, 
PhyaiejQii  to  St.  Marj-'i  llDnpttal, 

MEDICAL  AJSTATOJiy.     Illustratijig  tbe  Form,  Stmcture,  and  Position  of  til 

ijiFernut  Organs  in  HeuUh  nnd  Dt?*?iiMc.    In  Iiirge  ini]]«riail  qyartOi  wJtii  ^pkiidtd  colored  pl»U 
To  nmtch  '^MiLcLi»e's  Surgicai  Anatomy.'*    {Preparing.} 

SOLLY  (SAMUEL),   F,  R,  S. 
THE    HITMAN    BRAIN;    its  Structure,  Phjsiolo^,  and  Diseases,     With 

Dejicription  of  the  Typicnl  Forms  of  the  Braiu  in  the  Anininl  Kingduni.    From  the  Second  i 
much  eidarged  Londoa  edition.    In  one  octavo  volume,  with  120  wood*ci]t»* 

SCHOEDLER  {FRIEDRICH),  PH*  D., 
Prnfcifior  of  ihe  NaturaJ  Sciences  at  Wortris,  Jtc. 

THE  BOOK  OF  NATURE;   an  Elementary  Introduction  to  the  Sciences  of 

Physics,  Ai*trononiy,  Chemistry,  Mineriil<3g)%  Geolog-y,  Botany,  Zoology,  and  PJiysioiogy.  First 
Amerjoan  edition,  with  a  Glojtsary  and  oilier  Additions  and  Improvemenia^  from  the  i^eeood 
English  edition.  Trims^laled  from  the  siitb  German  edition^  by  Hkhey  Mkdu>cK|  F,  C,  S.,  dec. 
In  one  thick  volume,  i^m&U  tjctavo,  of  ohout  acvea  iiundred  pa^e^,  with  679  illufttrtttiona  on  wocxl. 
Suitabb  far  the  hig;her  School^i  and  priv&le  sludenls.     (NowIiMdy,) 

Thit  volupie,  ae  its  tillt?  thnwi,  coyeM  nearly  all  I  wmn  prcicnt*  the  reader  with  iowidc  a  range  of  ele- 
fJbeecicDL'c^flf  and  cmhfKlicMtivikvt  amount  of  infurma-  mcnlary  kiiowUnlEi*,  with  ««  full  illuBtTaurj3!|ji^  at  to 
Uon  for  iaitruotioii.    No  other  work  tlmt  we  have  |  cheap  a  ruc^. — Suliman-s  Joi»ni<ii,  Nov*  1&S3. 


TAYLOFL  tALFFLEO  SJ,  M.  D.,  F.  R.  S,, 

Lecturer  on  Medicul  Juriaprudcnee  and  Cbemiatry  in  tiuy's  HnapitEl. 

MEDICAL  JUmSPllUDENCE.     Third  American,  from  the  fourth  and  improved 

Enpliah  Edition.   With  Nolea  and  References  to  American  Decisions,  by  Edward  Hartsborkk, 
M.  D.    In  one  large  octavo  volume,  of  about  seven  hundred  page*.    {Jitst  htu^d,) 
\Vc  know  of  no  work  on  M<*<lical  Juriaprudmee 

which  c'outuins  in  tJic  Batoe  cpncti  any ttiin^  lilcu  the 

•Jirnc  ttiinmnt  of  vtilunblematler — A.  Y.J^umai  of 


The  American  editor  hat  appended  several  im- 
portant facta,  the  wht4e  conttHUting;  by  for  the  beat, 
moat  reliable,  and  iDiereitirtg  trcnciie  oa  Medical 
Juf  iaprudence,  and  one  ibat  we  tcinnot  too  strungly 
recommend  to  all  whodetire  to  becume  ncquaintctl 
witli  the  ifoe  and  correct  expovitlnn  of  thii  depart- 
inent  or  medical  literati! re., — Notthern  Lttnc4i, 

Ko  work  upon  the  aabject  can  be  put  into  the 
bonda  of  vtudenta  cither  of  law  or  medicine  which 
witl  cagui;e  ihem  more  cloaclj-  or  profitably;  and: 


reference,  that  would  be  more  likely  to  afford  the  aid 
deaired.  We  therefore  recummc-ud'it  iia  the  bett  and 
aafeat  mmiuat  for  daily  am.—Atfurkafi  JgurmAi  of 
Mtditai  SciiiKts. 


Wo  have  heretofore  had  renaon  to  refer  Uy  it  ja 
tarmi  of  commendation^  and  need  now  only  alate 
that,  in  th*;  rditmo  before  iia,  th^  nuilior  iiaao4»m- 
plcltly  revised  the  whole  work,  imiking  many  addU 
tionaitnd  ulterntionBt  nnd  bnmglit  jt  fuily  up  to  the 
present  «tatc  of  knowledge.  The  taak  of  the  Ameri- 
can etlitor  ha»  been  to  present  oil  the  important 
facta  and  co»ea  that  have  recently  occurred  In  our 
own  country,  bearuiff  on  the  au'lijecta  trirutcd  of, 
No  better  work  can  be  placed  in.  ine  liunda  of  the 

Bone  oouUI  be  oS'ered  to  the  busy  [iiactitiAner  of  i  phyiictanor  jariit«— ,^.L0i«ij^Ii,iiicaJaj9^  Sttr^tca/ 

either  etillingf  for  the  purpoae  of  caaual  or  hnaty  |  J^urnai. 

RY  THE  SAME  AUTHOR. 

OX  POISONS,  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.    Edited,  with  Note*  and  Addiliouu,  by  11,  E.  Geipfith,  M,  D,   In  one  large  octavo 

volume,  ofbSSpo^es. 

The  moat  elaborate  work  on  the  tobjeet  that  onr 
literature  poaaenBea. — British  and  Forti^cn  MtdUo* 
CkifurgUat  RtvUw, 

U  cotitninli  a  vast  body  of  facta,  which  emhrace 
all  that  it  Important  in  toxicolog'Vt  i^'l  that  ia 
neceasury  to  tbc  guiilunce  of  the  medical  juriat.  and 
ati  that  can  be  deaired  by  the  lawyer.  —  Medico' 
Chif^urgicai  Revuvt. 


One  of  the  moat  practical  and  truatworthy  worki 
un  PoisoAi  in  our  Uvgu^t.—Westtm  Joumai  of 
M«duuu. 

It  IB,  BO  far  aa  our  knowledge  rotten  '  - 

rubly  the  best  upon  the  Bui^ject;  in  IL 
g^rce'crediUtble  to  the  author,  entirely  ; 
and  indiapenaabJe  totiie  atudeaCaad  prucmtontr  — 
JV.  y.  Atinaiiit 


THOMSON  {A.  TJ,  M,  D.,  F.  B.  S.,  &c, 

DOMESTIC  MANAGEMENT   OF  THE  SICK  ROOM,  necessary  in  aid  of 

Medicat  Treatment  for  the  Cure  of  Difveases.    Edited  by  R,  E.  GutFFiTB,  M-  D.    lo  one  Jarg« 
royal  I2tiio«  volome,  with  wood-cuta^  3d0  pages. 


TOMES  (JOHN),    F,  R.  i, 
A  MANUAL  OF  DENTAL  FRACTIGE.    lUiwtrated  by  numeroufi  etigravinp 

on  wtJocl*     In  one  bnndjM^me  volume.     {Pr^parin^.) 

TODD  m.  B.),  M.  O*,  AND  BOWMAN  (WrLLIAM>,  F.  R,  8. 
PHYSIOLOGICAL    ANATOMY   AND    PHYSIOLOGY  OF   MA2i.     With 

iitiinerou».  handsome  wood-cms.    ParU  i»  U,  and  lU,  in  ooe  octavo  voltxme,  502  page*.     FteH  I? 

will  coniplelo  the  work. 

Tliedi^tin^jIfthingpeciiliBHty    ^''    ^^      ■  '■         '      >     ' 

fatil  as'i'ertcd ;  and  ii  is  the  unm 

f|ui^ite  lu  carry  oul  litis  pln,n,  vl,  ^^ 

lirf^t  portion  vt  Purt  IV,  wiifi  n1JMkeluu^  un^itiul  iliiibhitiiuii-f,  wu>  pubii:*iitr<i  ;: 
and  Library  fur  1853,  uiid  iLe  completum  will  be  t««ijed  iiiitni;diiitcly  oo  ii#i  u; 
ThoMs  who  hHVij  iinbiu;^ itied  ^ince  the  mppcarance  ol  the  precacdiiig  portiua  uj 
this  three  parts  by  mail,  on  remtttmu'^e  of  $2  50  to  the  publishers. 

TRANSACTIONS  OF  THE   AMERICAN    MEDICAL  ASSOCIATION. 
VOLUME  VI,  far  1853,  krge  8vo.,  of  870  pages,  mih  Dumcrous  colored  pUks 

iind  Wood^oiiis, 
Al«b  to  l<e  had*  a  few  ietn  oi  the  Tr«n pact  ion*  frotn  IS-lS  to  1853,  in  <x%  large  oetarw  vo1ttltir*» 

pric«  t25.    These  volymes  are  iiSl  publi.*^hed  by  and  fold  on  account  of  the  ^vociaf  ioo. 

WATSON   (THOMAS),    M.  D..    5ic. 
LECTURES    ON    THE   PKINCIFLES    AND    IM:  H   OF   FH1 

Third  Ameripnn,  from  th^  In^r  I.^ndon  edition.    ReviKt-d,  with  /  ,  l>.  Frawci*  C4 

M^  D  >  unthor  of  a  "Tre  Di*i»a*es*  ofC^hlldren/*  <Vc»     In  uta-  ortuvo  voJunie,  of  B 

eleven  hundred  larpe  pi'i  buudd  with  mifcd  buuda. 


iitT  wurfck  rait 


To  Bay  that  it  i*  the  very  i -,  ..  ,>.,„.  ^n  the  tnb* 
ject  iniw  extent,  ii  hut  to  echo  tbe  Benirmcnt  of  the 
medicnl  prtrsii  tliruughout  the  country.  —  N,  O. 
Mtdical  Jvumnt. 

Of  ttie  t<^xi-booka  recently  T')piibll»h»()  Wntton  ia 
very  ]iugtiy  the  ptiaeipul  (tivoTiW,—ii9iim*^«  Rtp, 
t«  Nat,  Mid,  Atioc. 

By  uiiiver«iil  conacnt  the  wnTk  ranlia  tmnag  thti 
Vffy  li«rm  lexl'tM*nk«  in  our  lafiguiig43 — lUmaU^md 

1lr|rrir\]ed  On  nil  htindana  one  of  the  Very  bret^  if 
nol  Uttf  vt-ry  >n"ttj  nyflicnjntic  trcati»c  on  pracljicali 
BiediciDe  exinnt.— Sr  Lout  a  AUd.  Journal . 


^^"ifi  of  the  very   heet  worlr*  oa  %%* 
fscMve  of  ptiyiic  in  Die  Kaf  liek  «<r  I 


priiJ 

any  -  m.^^Hifd,' Eiraimm§9, 

A  so  Uxt  \^*i*^k  H  httanoequtil;  ae  a  eompeatfitiia 
of  p*»iliolt»gy  and  practica  na  uapctutt^^S*^  V^f* 
Annaliil, 

We  know  of  BO  work  hftt I  '  ^flup 

{dsccd  III  Ihi?  haorJi  af  lljc  r  t*-*!- 

»ook ;  on  every  irnporiniit  i" .   A««aa 

to  have  |io((t«il   up  bia  kiai*w^«i%o  to  tli«  itef  **« 
ilaN«r.  >f«if .  Jonntol. 

One  of  th«  moit  praetieally  aaefal  boelu  lAarii 
ever  wai  presented  to  the  aludcat.  >-  JV.  T.  JJM 


WALSHE  (W.    HJ,    M.D., 

ProfctBor  of  the  Frinciplcannd  Pmritirt  of  Medicine  in  Cnivcrailv  Collr^er,  Jf^MinLiti. 

DISEASES    OF    THE    HEART,    LUNGS,    iVND    A,  -;, 

SyiTiptoiiib  tttici  Treutmeul.     Iti  one  huad.-^onie  volumet  l*>rge  royal  l.,,      ,         ,  _     . 
We  ooh«ider  thia  Ai  the  ablest  work  in  the  Kn>  I  the  author  beta tr  the  fi rat  •tethoeeopiaf  of  tlia  iftf^ 
fliah  TAiif;^iiuti^e,  on  the  lubject  of  Whtch  it  treala;  I  ChnrUfton  MtditniJournaL 

WHAT   TO   OBSERVE 
AT    THE    BEDSIDE    AND    AFTER   DEATH,   IN    MEDICAL   (ami^n 

Published  under  the  aathnrity  of  tho  London  Society  tor  Medical  Obwt^atiuq.     In  o««  wrv 
handsome  volume,  royal  Timo  ,  extra  cloth      {Ju^t  Issued,) 
We  hail  the  appearTiiice  of  ihii  book  as  tlic  grand 
d«tiderntum,-*t;Aar/#*to»  Mfdieal  JourtMl. 

ThiB  i«  traly  a  very  capital  hook.  The  whole 
medical  world  will  reap  odvnntagee  from  iti  publi- 
'eation.  The  medical  journalB  will  aoon  thow  ita 
lafluence  on  ihc  chtiractcr  of  the  *»  Rcporta  of  Catea*  * 
which  tlicy  publiah.    lira.  Ballard  ttiid  Wnljdie  have 


irivea   to  the  wtnH,  thraugh  a  vttifttl    hot   aaa#«l 

tncdicnl  or|:nntint|r-t3,  n  cli- ill  l.TU   iEivulinMi*  ' 

We.i 

lujd  I 

acU  •  

ia  BiJi    iiiiuitba  j»ru  iU   u^cj>Unutbic  advunLi|t«a  —  1 
Su(kaicop9, 


WILDE  (W,    RJ, 
Buifeoa  to  8t.  Mnrk'a  Ophthuicnic  and  Aural  Oo«p|tmt.  Duhlin 

AUHAL  SURGKKY,  AND  THE  NATURE  AND  TK 

EASES  OF  THE  EAR.    In  one  haadsome  octavo  vol  time,  with  > 

So  IjTtlt^  i^  generally  known  in  this  country  concerning  the  c»ii 
aurat  ntloriionH.,  that  n  prfirncnl  nnd  ^cieDtiiic  work  on  that  m\> 
Wtii  '  '   to  be  produclive   ol    ' 

lo  t'  h  too  frequently  e^cai^'  |i 

mcii-»    P. -.   -'•■  ,  L,         " ".c  coine  under  Mr.  W 

adbtdcd  hirn  opportiinMied  rarely  enjoyed  for  inveHtigaitng  thta  branch  ol  mcdiciU  acteooei 
work  may  Ihcrefuie  be  regrirdf^d  b»  ot  the  hisrhfrit  authunty. 

i'htu  ^norlK  ccrlnUily  cantn 
the  •ulpjui  t  to  wiucb  it  i«  h 

wiih  wlm-lii  w  •''  ari"  iir.,iijii;ii'-  ...  '  ■      '    •■■• 

ihr  .  Ml  lo  it<H.uti  UiJA  dttpari- 

wiiT  '1«  of  !hc  cmpjric*  wh© 

/«•«,'  ,  link  he  tia*  BucceMfally 

jii»C»)»i*  ihttt  Muitti  dk*eaf«a  &tg  noi  VM-Yoctd  \ke  ttt- 
of  an  j  iliat  Ihey  att  go^eTTta4  b^  \!aa  aama 


a4t  relieJ.      i 
ior  ttttiuf  yc«r* 


AND  SCIENTIFIC   PUBLICATIONS,  ^ 

WILSON   (ERASMUS),  M.D*,   F.  R.8., 

Lecluroron  Anutomy,  Lopilon. 

A  SYSTE>I  OF  HUMAN  ANATOMY,  General  and  Special.     Fourt-h  Amen- 

ean,  from  the  lost  English  editioiu     Etlhed  liy  Paul  B,  Godoabd,  A.  M.,  M  D.    Wiib  two  hun- 
ttred  ant]  fiAy  illustratiuas.    IkiautiruMy  prmletjj,  in  one  Urge  oclavo  volume^  ot  nearly  »ix  but* 


[n  mnoy,  i(  not  tn\]  the  Cnllofc*  of  the  Unirtn»  It 
Urns  become   ■  Ktiinitnril  Uxt>book.      TJiis,  of  itif^lf,,  , 
i»  iuf!iciciill)'  csprcBBtvtt  of  its  vaJwe,    A  work  very  | 
deiiruble  to   riie   fttudcnt;    one,  the    pocscsiiinii   nf' 
which  wilt  irreatly  fncUtUite  his  pnigreaa  iti  the 
■tticly  of  Practicuf  Aaiitoiny,— iVrio  York  J^mmal  of 

Tt8  rtuthor  mnlcB  with  the  hisheit  an  Anttomy, — 
SoirlA«m  Mtdiral  ami  Stirgieal  JtmrnaL 


ft  oflTcrfl  to  the  Ktiifktit  nil  tlie  nastAtnnce  thnteftft 
be  expected  from  nucha  work. — M*4icat  Eximmimr^ 

The  moat  complete  ond  coDVcntftil  manual  for  tli« 
Btudcat  \vc  po«ACAs. — Amtrican  Jommai  0/  Mtdi&a^ 
StUiif.t, 

In  every   reepectf   thi>  work  at  an  ani^roniiCAl 
gaide  for  the  vUidcEit  »ti(l  practilioner,  merits  our 
Wiirnieitand  ruaat  tlKCided  praiie. — LoHMam  3U4iti»i  < 
Oatttu , 

BT  TBIE  9AXK  AUTHOR. 

THE  Dl!?SECTORj  or,  Practioil  and  Surgical  Anatomy.  Modified  and  Bo- 
arranged,  by  Paul  Bkck  Goddard,  M.  D.  A  new  ediiion,  with  K<;vbIon?  and  Additions.  To 
tmc  large  and  handenomc  volume^  royal  rimo.,  with  oau  hundred  mid  fifteen  illuslratiun*. 

In  pai»ping  thi?  work  again  throwh  ibe  prea.^,  the  editor  hn*  made  such  oddition*  and  improv*- 
mentH  u*  the  iwlrance  of  aunlotniicaT  knowledge  has  rendered  iiece!*f*ary  to  nmiotwrn  the  wofk  m  the 
hi^h  repuiutjon  which  il  has  acquired  in  the  i't^hiwis  of  the  United  Sts'les,  ana  complete  and  (aithfid 
^ide  tij  ihf?  siudenl  oC  prnciical  annlomy.  A  ntiiuber  of  new  illufirHtiatitf  have  been  added,  e«pe- 
oimIIv  m  ihe  port  ton  relatjt>g^  lo  ihe  complicated  anatomy  of  Hernia.  In  niechanical  execiiiion  Lb« 
work  will  l>e  found  superior  to  li,mner  ediljon:!. 

BY  THK  SAW   AlTTIXORp 

ON    DISEASES    OF   TT2E    SKIN.     Third  Amenc^in,  from  the  third  London 

edition.  In  one  neat  ocfnvo  x^olnme,  of  about  Ihre  hundred  psM?e»tt  extra  cloth.  {JttM  Lv'^ued  ) 
Also,  tol)e  had  done  up  wilh  fiOcen  heauiiful  *.(<  I  ji-itely  colored  r 

rpprej^eniing:  !hc  Xf4r^UQi  tind  Patholoj^ical  Ant^^  uralHv  colored! 

delineQiton»of  more  ifaiui  ^ixfy  YiirietteH  oldii'i       ,  ure.    The  riatet  ^ 

ftj-e  al(»o  fur  sale  tteparatei  done  up  in  boards. 

The  inc'ren>ed  size  of  ihia  edilion  {9  ^tidicient  evidence  thai  the  author  ha.^  not  been  content 
with  nmert'  rppubheation,  hut  hais  endeavnred  lo  rnnititaiti  the  hifih  rksiracler  of  his  work  &m  i^m 
ftiaftdiird  lejct-b>ok  on  this  mtewsT^ling  and  dilHcult  elms  of  di^ea^es.  He  has  ihuf*  introdur'cd  aiwh 
new  miiffer  a-^  the  experience  of  the  la^i  three  or  four  years  has  ?«as:^*ted,  and  has  made  aucli 
yteratioti^  a*  the  progress  of  scieniitic  inveMigsition  has  rendered  ejtpedieni.  The  illuf<lraiiori»  have 
flifio  been  materially  augmented,  the  uumtter  of  plates  bemg^  mcrett-*ed  from  eight  lo  sixteen. 


Ofth<>ae  plates  it  ts  impoasibte  to  tpeak  too  highly, 
The  reprtisentiitionB  of  the  vnrimjfl  forma  of  cuta- 
neous liiseAse  ace  sin^ulririy  aecuratr,  ontt  the  Dolar- 
Id^  enecedi  almoBt  unythm^  we  have  met  wiih  m 
pnmt  of  delieuey  and  tinisk. — Brititk  and  F9T9iir» 


The  ^' Diieaies  of  the  Skin/''  by  Mr  Erntmas 
Wil«mi,  mav  noM'  be  regarded  ac  the  stuofhrd  work 
in  thftt  +1-  II  ,<r,r  nf  medjcnl  ]-t-r.i,,r^  xhe 
plates  by  rdition  it  r;  leuve 

aotbin^;  i  «o  fur  ti»  ex  -  |  mea* 

lion  auU  i<<l.  ...  <i  curacy  of  ilicin^.L.Miu  ^i^ucoa- 
*9nud.'^M*dt€0-CkirurgiC4tt  Rivuto^ 

BT  THE  SAStH  AUTHOR. 

ON    CONSTITUTIONAL    AND    IIKREDITARY    SYPHILIS,   AND    ON 

S\TfnLITIC  ERUPTIONS.     !n  one  stnftll  octttvo  volume,  l>eautifoUy  printed,  with  four  ez<]tu. 
tiile  colored  plate;*,  presenlmg  nKire  than  thirty  varieties  of  syphilitic  erupliona. 


Or.  Witeon^B  views  nn  the  |reneraJ  subject  nf 
Syphilis  appear  to  us  ia  the  mtim  Bt^^uad  and  )iidi- 
eious,  nnil  we  commend  th«  hottk  as  an  rxcclkat 
itioaorrupU  oa  the  subject.  Dr.  \Vil«on  hits  pre- 
•entea  ut  a  very  faJtbful  nnd  lucid  dcscriptiijQ  uf 
l^yiilijlii  and  hus  cleared  np  iniiny  obsrtire  poiniD  ia 


cnnaeetion  with  iti  ifnnsn.iifti.if.ilitv'   nnrhnln#v  «M 
Bequ<.4a!,  IlisfneLsan'  Aatm- 

6ed,  he  received  na   i  rimnv 

quoilloaes  vex'itm.    T..^   ..,,..,   ,     ..^i.uUcd  I* 
nuliee  at  »ome  length. — M^Uieai  Examtntr. 


BT   THJE   SAME    AUTHOR,       {NoW  ReatifJ.) 

HEALTHY  SKIN;  A  Popukr  Treatise  on  the  Skin  and  Hair,  tboir  Prt:ser?ft- 

tion  and  Maniigcment.    Second  AtoericBn,  from  tlie  fourtli  London  editioiii.    One  nent  volume, 
royal  12ino.f  with  numerous  illut>trution!». 

Copies  can  be  had  done  up  in  paper  covers  for  mailing,  price  75  cents. 


WHITEHEAD  (JAM 
THE  CAUSES  AND  TEEATMENT 

beinf  the  Re^tjll  of  nn  Extended  Praciieai  Inqi 
of  Uie  Uterus.    Second  American  Edition.    In 
The  simple  title  of  thb  work  givei  a  very  imper* 
feet  Idea  of  its  contCDts.    The  subject  of  sterility 
4t«i(<>tinii'«  n   Mil  r^  frnetioD  of  space,  nnd  upwards  of 
4in<  uiurlo  volume  is  takea  ti^  with  nn 

din  I  lilt  of  iticnstruatioaasa  phyiiolo^icAi 

proci.-",  , ,4   the  disorders  which  its  deviAtioaa 

froni  hcukh  are  apt  to  pr(Mlaefr.^>Jlf«d i<raj  Ckiruwg, 


Siieh  are  the  advances  made  frein  jaar  lo  year  ia 


ES),    F.  R.  C.  S.,   «tc. 

OF  ABORTION  AND  5:TKnTLTT¥j 

uiry  into  the  FhyMiological  and  M  '  (iona 

une  volutne,  oetavo,  d'J^  pa^r«^.     1  v  ' 

this  departmeat  of  onr  praftf-i^iioa,  thui  Uie  praeti- 
tiooer  who  dops  not  coatnlt  the  reueiii  works  oa  ih« 
coniplnitits  of  fenndes^  will  tortn  tind  himself  in  lh« 
rear  of  hiJi  mortr  studious  brethn^o.  This  is  one  of 
the  works  vvtitch  mast  be  studied  by  thota  w%m 
would  kziow  what  the  present  state  of  our  knowtedp* 
if  respecting  the  ch lines  and  treatment  »»f  itborlioa 
and  sterility  .—  TAd  WitHtn  Journal  0/ Mtditin*  «mA 
SuTgtrt* 


BLANCHARD  &  LEA'S  MEDICAL 


WEST  (CHARLES),    M,  D,« 

Physician  to  this  Flospitnl  (ot  Sick  CtiUdren,  Ac. 

LECTURES   ON  THE   DISEASES  OF  INFANCY  AND  CHILDHOODj 

Second  Americaiv  from  the  Second  and  Enlarged  London  ediUoa.    In  one  voluuaei  odfttip^  i 
ttcfirlytivc  hundred  pog^es.    {Now  Ready,} 

From  the  Prtfaat  to  the  Second  Edition, 
In  the  preparntian  of  the  t-econd  ediiion  of  these  Lecturcit  the  whole  work  ha*  bf>eit  eif^jfonfl 
revJBcd.     A  few  formulte  h«vo  been  introduced  and  a  minute  alphabetical  in  '  -j.^-J 

while  additions  amounting-  altogether  to  fifly  pageo,  have  been  made,  whr 
extended  observation,  or  more  cnreful  reflection  had  enabled  me  to  ---..i.  ^ 
wHich  I  am  well  aware,  are  s^tjll  far  loo  uiiraerou?.     The  wdj  I 
observation?,  and  199  post-morlem  exarnlnationH,  chiefly  made  < 
under  my  notice:  during  ihe  ten  years  of  my  connection  with  the  Cliildfen'a  Iiitirinury  m  Lamb 


\\>  take  leav«  of  Dr.  VVcet  with  great  r«*pecl  for 
hia  attnininrntB,  n  clue  apprecintiim  of  bi«  ticate 
pO^rerf  of  ottervalion,  nnd  n  deep  lenBeof  obliara- 
tion  for  lh(»  vyluflble  coDtribuliuo  Ut  our  prufci- 
ainnnt  liternture.  Ilia  bnuk  ii  unilnubtedly  in  miuiy 
Twpectt  the  best  we  pot*««9  on  tjiw^'ttsfiot  childr*?ii. 
TJiD  ejctrnctB  we  linve  given  will,  we  hope*  satisfy 
our  renders  of  its  value;  und  yet  in  nil  candor  wo 
musl  »uy  that  they  are  even  inferior  to  aoiuc  other 
pftrtH,  tni«  leiurlli  of  which  prohibiftil  our  rn\i-r'\i\^ 
upon  tlirm.  iThnt  the  IhkvIc  wiM 
iuimti  of  rao»t  of  our  readeri  wc  i  t 

will  five  OB  much  plwiBure  if  <mr  M  i 

ntiiin  of  it  may  cn'ntribut<!i  towmrcJii  ihc  result.— The 
Dublin  QwirUrtjf  Journal  of  Medttat  Seitfiicg. 

Dr.  West  hai  placed  the  profe»ion  under  deep  r^b- 
ligation  by  thit  abloj  Ihorough,  and  fiuiabud  work 


upon  ft  subject  which  almoit  dally  t-ixe*  tn  the  ut- 
inoit  the  ikdl  of  the  peuend  prai  i 
with  •ingular  felicity  tlireaded  hi: 
the  tortuous  lubyriothi  of  the  diffi^ 
undertaken  to  tlncidntCt  nod  htt* 
darkest  eorneri  left  s  li^ht,  for  ti 
ceeding  trnvrllcn?.  which  will  nevr  • 
Not  the  bi  nng  ftatnre  : 

performs  I  ,  conversnt 

aeqliirci  j  i-  very  fimi 

iin  impresmoTi  iijMri  the  izii  i 
eonveya.  as  ci&kt  nud  refrv* 
I  The  aulhur's  posittun  seour« 
eilities  for  the  iiivestigalitui 
Mnd  his  powera  of  observi.' 
have  enabled  hi|n  to  make  c  > 


DY  THE  SAME  AUTHOR,      {Nolif  Ready.) 

AN  ENQUmy  INTO  THE  PATHOLOGICAL  IMPORTANCE  OF  ULCER-I 

ATION  OF  THE  OS  UTERL    Being  the  Crwpian  Lectun»  for  the  year  18;>i     In  ooe  oeai] 
octavo  volume,  extra  doih» 

This  work  will  appear  in  the  **  Medical  News  and  Library"  during  thelmtter  portion  of  18&I,  i 
ill  be  published  in  u  separate  form  about  Bcccmber. 


WILLIAMS  (C.  i.  B.),    M,  D,,    F.  R.  S., 

Profesior  of  ClimcAl  Medicio*  in  University  College,  Lornloa,  k.o. 

IINCIPLES   OF  MEDICINE;   cnmpming  General  Pathology  and  Tbcr 

fic^,  and  a  brief  general  view  of  EtiolitjsrVt  Nosoli>«y,  Semeiology^  I)itufno»i*«j  Piti^«j»m^  _ 
Hyg'ieihcft.     EdiU'd,  with  Additions^  by  Meredith  Ulyimer^  M.  D.     Fourth  AmericiMi,  fmiBtlii' 
ltt*t  and  enlarged  London  edition.     In  one  octavo  volume,  of  476  piige».     (Now  Jdady.) 

Thi*  new  edtlion  has  been  materially  enlarged  and  broug^til  up  by  the  editor. 

It  pii^s-eAWJH  Ihe  t^tron^t  claims  to  the  uiienlion  of  Ihe  medical  student  and  pr»cJi!ir»ner,  ffwo 
the  adminible  mJinner  m  which  the  various  luqtiiriea  in  the  djflereni  branches  of  puii    ' 
tnveHigiiicd^  conilnued,  and  ge«erajiz»-d  by  nu  experienced  practical  physician,  and  dirt* 
to  tbe  mv©*tigution  and  treatment  of  disiea*«.— EDiroR'a  Prxfacr. 


The  best  exposition  in  our  lanfruage,  or,  we  be- 
liflve,  in  any  language,  of  rHtionnl  uiediciue,  in  its 


weaei 


Few  booki  have  proved  more  usefi^l^  or  met  vri 
niore  ready  sale  Lhjui   thli,  and   no  pracliliuo 
ent  improved  and  rapidly  improvtng^  state.  —  |  should  r^ard  his  library  at  cojaptete  wiltiuut  II 
ii$h  nnd  Fortign  MtdUo-Chirurg,  RtvUuf,  \  — Ohio  M*d.  and  Surg.  Joumml, 


BY    THE   SAME   AUTHOR. 


A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  RESPH^  ^^»ORY 

ORGANS;  including  Diseases  of  the  Larynx,  Trachea,  Lung*^  and  Pleurtc.  t\»va 

Additiousi  and  Nol6«,  by  M.  Clymes,  M.  D,     With  wood-cuts*    la  one  octRVO  v 


tb  a 


*iule. 


YOUATT  (WILLIAM),  V.  S. 
THE    HOUSE,     A  new  edition j  with  numerous  illustritions;   tocr*"^'"  * 

general  hi^lor)^  of  the  Hor^e;  a  DisML-rtatJon  on  the  American  Trotiinj^'  Hor^;  L 
Jockeyc«l ;  an  Account  of  his  Uemarkable  Perlbrmances ;  and  an  Eh^hv  on  the  A^- 
Dy  J.'S.  iSt£i»»£R,  formerly  A«E»Utaul  Poatmai^ler-GoQenil,  and  Editor  of  tJw  Turf 
0«»e  large  octavo  volume, 

BY   THE  BAUR  AUTHOR^ 

THE  DOG.    Edited  by  E,  J,  Lewis,  M,  D.    With  noTOerous  aad  beaatifia 

iU uj^trations.    In  one  very  Landirome  voluaiCi  crown  Svo^,  erio)s«a  elolht  gill* 


iUnpiBKr^ 
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B.  &  L.  subjoin  a  condensed  list  of  their  publications  in  general  and  educational 
literature,  of  which  more  detailed  catalogues  will  be  fumbhed  on  application. 


HISTORT  AND  BIOQRAPHT. 


BROWNINGS    HISTORY   OF    THK    HUOUE  1 

NOTS.  1  vol.fivo.  I 

CAMIM>i:i,LS  (LORD)  LIVFS   OF  THE  I-ORD  I 

CHANCEI.LORS  (»F  ENGLAND,  from  the  *arl-  ! 

i*«t    linii'«»  lo  ihft  Rt-rifn  of  (JwTge  IV.    In  nevcn  j 

inU'ilMiiiie  crown  octavo  ▼olutnes,  extra  ck>ib  or 

hHlfmiirooro.  I 

CAM IMJKIJ/S  (LORD)   LIVES  OP  THE   CHIEF 

jrsTlCliS  OF  EN(»'LANI),  from    the  Norman 

4'omjii(.-«t.    In  ivro  hamlHome  crown  octavo  Toi«., 

l«  nmich  thf  "  Cli«nr»'llor«.^ 
DIXO.N  S    LIFE  OF  WILLIAM  PENN.    A  new 

worlc.    1  vol.  royiil  I'Jmo.,  extra  cloth. 
GRaHAME'S   COLONIAL    HISTORY   OF   THE 

UMTKI)  STA  PES.    a  vol*.  6vo.    A  new  edition. 
GUIZOrs  LIFE  OF  CRO.MWELL.    Two  large 

void.,  royiil  l:2iiio.    (Now  read  v.) 
HERVE^  S    iMKMOIRS  OF  G):0RGE  II.    8  voU. 

ruYul  I'Jino  ,  extra  cioih. 
HL'GHKSS  OUrU\fr:S  OF  SCRIPTURE  GEO 

GRAI'llY  AND  HIsrORV.  [  vol,  royal  12mo.. 

with  roloreil  innp«     (Jii*i  ihhuciI.) 
WGERSt>LL'S  HISTORY  OF  THE  LATE  WAR. 

2  voN  ""vo. 
KENNEDY'S   LIFE  OF   WILLIAM    WIRT,    ai 

•^diiioii.  2  voU.  ro>al  l;{mo.,  extra  cloth,  with  Por- 

tiait. 
Same  work.  Iibrar\-  edition,  2  volfl.  Pvo. 
KAVA\A(JHS  WO.MAN  IN   FRANCE  IN  THE 

EUiHTEl^lNTH   CENTURY.    1  vol.  royal  lamo.. 

extinckiih 
LOrW  HLANCS  FRANCE  UNDER  IX)UIS  PHI- 
LI  JM'i:,  lrJl>-lr40.   i!  voU.  crown  ^yo., extra  cloth. 


LOUIS  BLANC'S  FRENCH  REVOLLTION.  1  v«l. 

crown  .*vo  .  exirn  cloth. 
.MARSH  (MRS.)  ROMANTIC  HISTORY  (»F THE 

IIUGUT:.>0TS.    a  \o\*.  roynl  I'Jino..  extra  clo'h. 
NIEHUHRS  ANCIENT  HIS  FOR V.  Hy  Lwxmard 

ScHMiTZ.    Ill  ihree  handnoine  croA-n  octavo  vo:&., 

(Lniclv  I*«iiPd.) 
PAKDOE'S  FRANCIS  THE  FIRST.    2  vol ...  royal 

ISmo..  extra  cloih. 
PALGRAVES   NOR.MANDY  AND    ENGLAND. 

In  thrpc  voli*.  crown  Hvo.,  (Preparin;?.) 
RUSH'S  COURT  OF  LONIX)N.    1  vol.^-vo. 
RANK E'S  H I S  rO R Y  OF    I  H  E  R  EF( ) R M  ATIO N 

IN  GERMANY.    To  be  comph'tr  in  l  vol.  ^rvo. 
RANKES  HISTORY  OF  THE  OITOiMAN   AND 

SPANISH  EMPIRI<>).    ffvo.    Price  50  iiMitit. 
RUSSEI/S  LIFE  OF  CHARLES    JAMES  FOX. 

2  voU.,  handsome  royal  l2mo.    (Now  ready.) 
Same  Work.  S^'cond  Sf'rie*.    (Prcpnrinf; ) 
STRICKLAND'S    LIVES  OF  THE  QUEENS  OF 

ENGI<ANi).  from  the   Norniiin  CoiiqueHi.    Coiii- 

pleiti  in  ti  handsome  crown  bvo.  voluinu.-<,  vur:ou« 

(ityle«  ofbindine. 
STRICKLAND  S   LIVES  Oi^  THE  QUEKXS  OF 

HENRY  VIII.    In  one  )iand«orn<>.  crown  Nvo.  vol., 

exirn  cloth,  viirion*  «ylf «. 
STRICKLAND'S  LIFE  OF  QUEEN  ELIZABETH. 

In  one  hand-ome  crown  &vo.  volume,  extra  cloth, 

various  myle*. 
STEIN MirrZ-S    HISTORY  OP   THE    JICSUITS. 

2  vol».  crown  Bvo.,  extra  cloth. 


MISCBLIiANEOnS. 


ACTON  (MPS.)  MODERN  COOKERY.    Edited  by 

Mr-i.  S  .1   IIai.k.    1  hiind«ome  volume,  royal  12mo., 
exini  ridih.  with  iilunirationti. 
ADDISON  OS  C«)NTRA(vrs.  and  on    Partiea  to 
Acii(i!iA,  (fx  coiiiractu.    I  large  octavo  volume,  law 

BUn-UMS    SIX    MONTHS    IN     THE    GOLD 

M  IN  l'.^.    1  vol.  royal  12mo.. extra  clcnli  or  paper, 

BAIUDS  WEST  IN  DIES  AND  NORTH  AMERI- 
CA.   1  vol.  royal  l2mo..  extra  cloth. 
OI.ATER  0\   I'HK  DISEASES  OF  HORSES.  By 

SKiN?(ifR.    1  vol  I2mo. 
d.ATLirs  CA  ITLK  AND  SHEEP  DOCTOR.    1  ' 

vo'.  t*J'ii«..  cut".  j 

DON  QUiXOIE.    With  numerous  illuMration*  by  | 

JolKiiiirtit.    2  vnln.  rvo  cioth,  or  half  morocco. 
ENC\CLOPJ:1Ha  of   OECKiRAPHV.    In  three, 

nciii  vo  vol«..  many  cuia  and  map*,  variou*  liindiiiffft.  ( 
BN(-VCLOP-EDIA  AMERICANA.     14  voU.  ttvc, 

varioiiA  bindingn. 
Vol  M  i<rini;'n|;  the  work  up  to  1M6.  no\A  wparate. 
FAPLOIUNG   EXI'EDino.N.  NARRATIVE  OF  : 

i[i  -ix  voU.,  imperial  qnario,  with  tieveriU  huudrud  ; 

p!iil»  *.  rrt.ip«.  anil  wooil-cui* 
EVANS  S  SU<;aR-PL AN  TERS  MANUAL.  1  vol.  j 

•^vii  .rxiri*  riosli   nliiie*.  ■ 

F» M  A \  S  TRA  VEI.S  IN  SIBERIA    2  voln.  royal 

l'2r.M..»'XlT«  cloih.  , 

FIKLIWNrrs  SELECT  WORKS.    In  one  vol.  Svo.  J 

.•loiii.  or  4jinriH.  pHper.  i 

n.ETCHERS  NOTES  FRO.M  NINEVEH.   1  vol. 

rovfii  I'Jmo..  extra  cloth- 
HAWKER   ON  SHOOTING.    F-illted  hy  Pobtkb. 

Willi  piiiif*  and  catn.    1  vol.  Hvo..  heamiful  extra 

cioilj.  n-w  »'ilriion.  (Ju«t  I-iued.) 

in>i;ni'.)i:.'si:s  law  dictionary.  By  Pkk- 

i»«(iTiiv      I  vul.  l;iri;t»  12mo..  law  .«heep. 
jr »JJN.-r)\S    DICTIONARY   OF   GARDENING 

JJy  i^*MiRi.TU.   1  vol.  large  royal  12mo.,6MJpage». 

iiuin*.  cii". 
LAN^.UAGR  OF  FI/IWERS.    Nh  edition.    1  vol. 

ISiniv.  I'liior*  jiplstea.  crim*o;i  cloth  gilt 
Li:U  ISS  HINTS  TO  SPORl'S.MEN.    1  vol.  royal 

i2ino.: '  ^'ta  cloth,  illu^tjatvd. 


LYNCHS    NARRATIVE  OF  THi:  U.  S.  EXPF^ 

DITION  TO    THE    DEAD  SEA   AM)    RIVER 

JORDa.N.    I  large  oc't:ivo  volume,  with  numorouK 

platf  s  and  mapft. 
Same  work,  rnii«U-nj«ed  rdiiinn.  in  ii»'at  royal  !2mo. 
MACFARLANKS     TURKEY    AND     ITS    DF^ 

TIN  Y     2  voU  ro\al  12mo.,  extra  cloth. 
MACKAY'.s    TRAVELS    IN    THE    UNITED 

STATES.    2  voN.  royal  l^mo.,  extra  cloth. 
MARTINEAirS    I-iASl'ERN  LIFE.    1  vol.  crown 

Svo.  extra  cloth. 
MARTIN KAUS   HOUSEHOLD   EDUCATION.    1 

vol.  wiyal  12mo-.  cxifh  cloth. 
PAGErS  HUNGARY   AND  TRANSYLVANIA. 

2  vol*,  royal  rjinn..  pxtri  cloih. 
PULSZKY'S  IirNGARlAN   LADY.    I  vol.  royal 

12mo .  extra  cloih. 
PICCIOLA— The  Pri-onorof  Fenentrella.  Illintrated 

edition,  with  cni«,  royal  i2ino..  heuutiful  crimM)n 

cloth. 
Same  work,  fanny  pa|w»r.  price  50  ccnta. 
READIN(;S    Foil    THE    YOUN(J     FROM    SIR 

WALTER  SCO  FT.    2  volu.  royal  IKmo..  extra 

criiii>-(iM  cioil).  plaifP. 
SELKtrT    WORKS    OF     TOBIAS     SMOLLETT 

I'iDlh  or  pnpnr. 
SHAW'S  OUTLINES  OF   ENGLISH    LITER  A- 

rURI-^    1  '  ir:,':-  \oi.  ro)jiI  12iiin..  extra  cloth. 
S.MALL  HOOKS  ON  (iRIi.VT  SUBJl'.(rrS.  In  three 

neat  voI'mih's.  royal  ISino..  extra  cloih 
SAM  SLICKS  NEW  WORK— WISE  SAWS  AND 

MODERN    INsrANCI-:S.    1    vol.    12ino.,    (Now 

Ready.) 
THOMSf>N'S   DOMESTIC    MANAGEMENT    nF 

THE  S1i:K  IlOO.M.     1  vol.  12mi>. 
WIIEATON'S  I.Vrr.RN.VriONAL  LAW.     1  v», 

large  *<'.«  ,  lawwht'ep.  or  extra  cloth.    3d  vliiun. 

miMMi  i:»'  iri'ivi'il. 
VOU AiT  ON  THE  HORSE,  &c.    By  SxtxxcR.    1 

v<»l  '^vo.,  mriiiv  ciim. 
YOU.VIT  ON    Tin;  1X)G.     With  plate*.    I  to-. 

cro.vn  fVit..  !if';iin  ml  frim^nn  cloth. 
Y<»UA'rTO\  Tin;  PIG.   1  yoM2mo..  extra  ciO!H 

Wllil  I'll".. 

Sanii*  work  in  p:.ptr.  ,>r .''J  rent*. 


NATURAL    SCIBNCB. 


AMERICAN  ORNITHOLOGY.  By  PkinckChaei.bs 

({••.•.Ai-Ahik.   In  ion r  hand»omv  folio  volume*,  with 
lnMuiirn!  colnrt-d  plate*. 
ARNOITS  ELEMENTS  OF  PHY.^ICS.  New  Kdi- 
iuoii.  iiy  li»«AC  Hayis  M.  D.  Inoafuciavo  voliaioe, 

wnh  £i'0  il!ai'.rii'.:oiM. 


BRi»DERll»S  ZOi)LOGl<?\?.  RI-UDREATlnNS     I 

vol  ruyiil  l:j.ii.i.,  I  Nir.i  tlo'li. 
BOW.MANS    rRACnCAL  CHEMISTRY.    1  toI. 

rovHl  12ino..  t-xtrH  rioth  :  cut*-. 
BIRD'S  NAIIKAL  PalLOt-OPllY.    1  to!.  i«ya* 

12fno.,»'iih  many  cut4. 


BLANGHAE9T 


IKNTIFIC  PUBLICATlONa. 


KATITRAL  SCIZUffCB.— Gcmtinned. 


BEALK  ON  THE  LAWS  OF  HKALTH  IN  RE-  i 
LATinff  TO   MfND   AND   BODY,    1  vol.  royal  I 

brY  ireatisb  on  omca.  i  vol. 

cap:  ompara- 

Ti  "Uf  wood 


DA> 


GRa 


-  in;  MiCk:*. 

I'fcfMirifig  ii 
1  voL  ro)  a  I  4lo,,  ezira  cloth, 

ce  impcriAl  folio^hilt m&nmcOf  wiUi 

^      ■  :  ^  '/nR. 

.  RY. 
uo  ,  many 

I  RY  L*rire 

ijc43f  Pan  II, 


tirenariftft  ) 
GRtXJORV  ON 


4.      li'url   i,   Jril*_  Iv 

ANIMAL  MAGNETISM. 


1  VOL 
royal  l^mo. 
GIUl-^Fmi^  CHEMISTRY  OF  THE  FOUR  &BA- 

iJDNS.    I  vol.  I'Jroo.,  many  cuu. 
URlFFirH'S  ^fFOlCAL    BOTANY.    I  ToL  large 

•^vo.,  txim  cIqiIk  Ti*'ar+y  40(»  cut», 
HKIiSi  IIIJ/S    nr  Tit  NFS    or    ASTRONOMY, 

1  v>  «»D(1  ^ood  euL» 

HIF.M  rtJRK,    3d  cdi- 

unn  ,ra  cioih. 

HANDBi  :iAL    PHUX)SOPHY 

AND    A  Dio?rv»itri   LAV»cxm. 

3  thick  wilh  1(KI0  wood^cal*. 


HALFTS   ETHNOIXKJY    AND  PHILOIXJGY  OF 
THK  r   S   J:xrf  ORING  KXPEDIHON.    l  roF 

CAL    ATI,A8   OF  NATU- 

In  one  targ«  and  tondMnc 
!.J  ill  moTOceo,  wiik  *JI 

;    OR    ^nrvtsTRV 

A 1^ _r L 1 1 : D  TU    li  1  iu  AR TSS  AM 
FACTURK8.    Traii«l»t<»d  by  Roi 
Johnson.    Vo!  T  ,  w  jh  'Jlilanee  av 
Vol.  IJ.,  It  w«od  ctigfiiviij^. 

MULLER  >  MKTEOROI^XIY.   1 

vol.  IktriT-  -»     SIf.rl   /lMI   v.  .ii^1.«»«tB. 

MiLl  «y 

MAI  uF 

LIV  uia. 

ORR  -am.. 

vnm    nil  niai 

and  Veg'  Tbc 

Ditfer^nt  l  *<« 

PbyMCAi  ij<ro|E![(i|M)V  riJtn  <  M-o:i<c:,  -ted, 

Nimrml  PhiJotopiiy,  by  Rev,  W.  M  \e. 

SOMERVli.LE'S*      PFlYSICAr-  IJY 

New  edition.    1  larf  t  r>ii^. 

I  SCHOKDLER  AND  Mi  ^A- 

I      TURK.     With  AdduM  ^     In 

I      one  thick  volume^  crowja  ^vu.,  vtiLii  uvti  OiU  xUua> 

iraiiont. 

WEI»BACH*8  PRrNClPLES  OF  THK  MKCMA* 

NIGS  OF  MACHINERY  AND  EMlNKKKtNU. 

I     3  large  ociavo  volume*,  extim  cloUi,  i<JO  bc»iiti6il 

I      wood  etifravlnfA. 


BDUCATIONAL  "WOltKB. 

aR  N n  r r  s  F  r  T  \T  v.  vrs  n  r  vu  \  s  i  <;: s .   Ne  w  cdi 
ijor  ,y  illuitrBiiortt. 


^i;\    ...    -     ...... u.^^.iALARr  I  T*lume, 

lituiQ.^  ■iie«p. 
PERRIN^S  FABLES,  wiih  E«T.  I  vol.  I2ai©.,  Ulf 

I.  PHRASES,!  voMPiiio.,brbottttd. 
DK  TELEMACiLK,  I  voL  Umo.t 


,<i 


rni  I.  PHRASES,!  voMPiiio.,brbottttd.        Ser 

A\ 
tj,*„  ..,,_ 

KI-::y  io  do.  do.  do.  Tui 

FRENCH  VERBR  1  vol.  l^trao.,  half  bound. 
BAIRD^S  CLA8>ir  ai.  mvMUl      a  t,  Epitome  of 

Ancient  Geogt  juiiica,  and  |  MUFI 

Chronology.     I  oih,  |      vol 

Sam**  x«,'..rk  'iii.li  _  ..,   ,  l-ack*  r^i.L 

IIUS  \I\LUaL 

Vl  J  popular  V 

1    ..,  ..        'In...    H, 

UIKI 

BUTi... .;..,..    .1   ... ...w  ,-  . 

ReviMid  edition,    1  voL  evo.  half  ixiuudt  21  colored 

iuap«» 
BUTLKR»8  OEHt .  R  a  p  1 1 1  \  CLASSICA.    R«viaed 


JOHNSTON'!?  AT  FAS  r>F 

PHY.    1  vol.,  %v 
LARDNERSHa 

LOSOPHYAM 

FtKiT  Couftsv^ 
lies,  Hrdraoi 

1    V*.rv    l:.r^.'   v. 


rHYSICALGROORA- 
■^  pimici,  hr.  tioijnd. 
OF  NATURAL  FMI- 


;iir>u  Ural,  i 
«iu.  I  vol.  ru} 


•'NT' 


V  iftronomy  and  M49il«0» 
rovAl  I'^mo.i  U7  plttBi 

I  f:OROLOGV.  I 
V  ltd  I  wo  c>alofv4 
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ound. 
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ediiion;  t  vol, 
BRI^SrERB 

art^''"-^-   't'   ' 
BRr' 

t  •■-■ 
BRUV,,,..         i >.,     Li 

TURE.    I  voi.  crown  f-vo-, ' 
FOSTERS    IIANDIJOOK    < 

PKAN  LITERATURE    1 
FO WN  K  S  CHE  .M 1 S'  1" U  \'  FO  K  h  1  ii  1>KN  T 8.  Ne  t/r 

tdilion.  Hy  Bkidgks.  1  voi  royiil  ItiiTxio^^inany  cuiv, 

t«x<ra  clotb,  or  «berp. 
ORAHAM't?    ELEMKNTJi   OF  CHEMI<?TRY.    m 

«(lilion,  (Mijaf ged     Edat:d  by  Hamou.    Svo  mtny 

cum,     frtri  I.Jii'"  '   '-"- F    Purl  IF,  prepariiir. 

HERSCHEL'S  c>"  i>F  ASTRONOMY,  A 

n*w  ffiiiion.  lilt  pla)ef  ajid   wood- 

en'.-     "   '■     '  racloih. 

HVr  SCRIPTURE  GEO^ 

QH  ^^',1  vol.,  Tojal  IVino., 


ture.    By  TtCJhMlLHAiv,     1   v 
SCHOEDLER  AND  MEDLo 

tivfi 

sen 

follow* ;' — 
KALTBCKMIDT'S    LATIN 
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